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TD/Engineering & Fabrication Specification # 5520-TR-333729

July 13, 2003
Rev.D
Revision Page (1 of 3)
Revision  Step No. Revision Description TRR No. Date
None N/A Initial Release N/A 8/20/04
A 5.0 Modified Step. Modified to reflect production floor process. 1682 12/15/04
92 Modified Step. Changed to Crew Chief signoff.
9.3 Modified Step. Changed to Weldor signoff.
12.3 Modified Step. Added “...and Figure 12.0.7
15.2 Modified Step. Changed to “Using the Valhalla 4300B, connect 10mA
applied voltage thru the corrector Power Leads. Measure Resistance and
record in the table below.” Modified Table. Added Picture of Corrector Bus
Leads.
17.1 Modified Step. Changed (MC-369352} to (MC-369522).
174 Modified Step. Changed IP to Non-1P.
17.6 Modified Step. Changed IP to Non-IF.
17.7.2  Modified Step. Changed Non-IP to IP.
17.8 Modified Step. Changed Non-1P to IP.
17.10 Modified Step. Changed Non-IP to IP.
18.9 Added Step. “Tack weld the Extension Tube (MD-390667) to the Cold Mass
per (ME-390529).”
18.11 Added Step. “Weid the Extension Tube (MD-390667) to the Cold Mass per
(ME-390529).”
19.9 Maudified Step. Changed to “Measure the distance between the Suspension
Rings at the bottom of the Threaded Rods and record measurements below.
Copy this page and place copy in designated book for later reference.
(TR-333730, Q3 Cryostat Final Assembly, Step 5.1).7
19.17 Modified Step. Changed Non-IP to IP.
19.18 Modified Step. Removed Center — North and Center — South.
19.21 Removed Step. “Weld the Shielding Blocks (MB-396534) to the Cold Mass
per Q3 Suspension System Instaliation (ME-390525}." No shielding Blocks
19.22 Modified Step. Added 112.5.
19.23 Modified Step. Added 337.5.
21.1 Modified Step. Modified Resistance Table.
21.2 Modified Step. Changed to “Using the Valhalla 4300B, connect 10mA
applied voliage thru the corrector Power Leads. Measure Resistance and
record in the table below.” Modified Table. Added Picture of Corrector Bus
Leads.
222 Added Step. Added “Assemble/Install Hypertronics Connectors, without
Cover at IP End as per Q3 Module Assembly (ME-369900). Pin Numbers
for connectors are shown in Table 22.2 below.”
223 Added Step. “Inspect Hypertronics Connector. Ensure that it is free of flux
and that Kapton has been installed properly.”
224 Added Step. “After LHC Project Physicist / designee has signed the above
step, complete the installation of the Hypertronics.”
23.2 Modified Step. Changed to “Using the Valhalla 4300B, connect 10mA
applied voltage thru the corrector Power Leads. Measure Resistance and
record in the table below.” Modified Table. Added Picture of Corrector Bus
Leads.
23.4 Added Step. “Ensure electrical measurements are acceptable and confirm
Hypertronics Connector has been installed properly.”
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXCQ7-0
Notes:

Page 2 of 102
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TD/Engineering & Fabrication Specification # 5520-TR-333729

July 13, 2005
Rev. D
Revision Page (2 of 3)
\.ovision Step No. Revision Description TRR No. Date
B 1.6 Added Step. “Protect the bellows during all stages of production.” DR No. 1695 3/4/05
HGQ-0500,
76 Removed Step. Moved to after electrical. New step 7.8.
7.0to Modified order of Steps per production request. (Subsequent changes to steps
17.0 will reflect new Step Numbers)
7.14 New step. “Splice Cold mass voltage taps to wire bundle. Verify splices
electrically.” Per LMQXCo2.
7.15 New step. “Attach wires using putty and install the Voltage Tap Splice Cover
Block (MC-430146). per LMQXCo2.
9.5 Added Step. “Soider Corrector Wires per Q3 Module Assembly
(ME-369900) and as shown in Figure 9.4-A »
9.6 Added Step. “Ingtall voltage taps on MCBXA corrector leads. One tap is to
be soldered to the A Lead of each corrector clement. Wire labels are shown
below.”
1112 Modified Step. Added check boxes and specifications for measurements
taken with Mini-leve).
12.1 Modified Step. Added picture, (ME-3699(( - Rev. A, Sheet 3 of 3), per
production request.
12.11 Added Step. “Solder MOQSX Corrector Wires.”
12,13 New Step. “At the I End, attach Spider Assembly (MD-430072) as per Q3
Module Assembly (ME-369900),”
15.3 New Step. “At the Non-IP End, attach Spider Assembly (MB-430096) as per
Q3 Module Assembly (ME-369900).” Per DR No, HGQ-0529¢,
16.2 Modified Step. Added “Record Initial resistance of Corrector Element and
record below.” Added celumn fo record mitial resistance of Corrector
Element.
# 16.3 Added Step. “Attach Backing Splines ag per Q3 Moduie Assembly
(ME-369900)."
16.4 Added Step. “At (he P End (Lead End) wrap the Springboard Assemblies in
Kapton and then wrap with Kevlar String (MA-369912) every 2 - 34" over
Kapton as per Q3 Module Assembly (ME-369900).”
) Added Step. “At the Nen-IP End {Non-Lead End) wrap the Springboard
Assemblies in Kapton and then wrap with Kev]ar String (MA-369912) every
Y2- 347 over Kapton as per Q3 Moduje Assembly (ME-369900).”
17.3 Modified Step. Moved Step per production Tequest. “Position the Beam
Tube (MC-369522) ]ongitudinally per Q3 Cold Mags Welded Assembly
(ME-390529)." New Step 20.1
19.2 Modified Step. Changed to “Insert the Fixed Support Assembly
(ME-390041) into the Vacuum Vesgel and position at the [P Eod.”
19.5 Modified Step. Changed to “Ingert the Sliding Support Assembly
(ME-390042) in to the Vacuum Vessel and Position at the Nop-Ip End.”
20.8 Modified Step. Changed 1o “Perform a stretched wire measurement of the
System to align the Beam Tube Flange within + S mm.”
212 New Step. “Check Qi & Q2 Instrumentation Bus Wires for Continuity,”
Added Table.
21.3 Modified Step. Added “Record Initial resistance of Corrector Element and
record below.” Added column to record Initial resistance of Corrector
Element
221 Modified Step Changed Picture of “Hypertronics Comnector Pin Locations
(Q3 non-Ip end) VIEW: Male (pin) solder cup side” to show correct hookup
configuration to DFRX.
23.0 Modified Step. Removed electrical checks that are previously performed by
MTF, per production request,
*
Q3 LMQXC Cold Mass Module Assemb[y LHC Serial No. LMOXC07-0
Notes:
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TD/Engineering & Fabrication SpecificallOn # 3 2.&47 15 = 70

Juty 13,200
Rev.D
Revision Page (3 of 3}
Revision _ Step No. Revision Description TRR No. Date
- C 7.6 Modified Step- Modified Table. Added Column for RTD Serial Number per 1721 6/8/03
LHC Production Supervisor.
7.14 Modified Step. Added electricals performed by MTE.
22.3 Modified Step. Added electricals performed by MTFE.
193 Modified Step. Changed o “Install the Suspension System Adjusting Screws
(MB-390039) and Socket Head €ap Screws (MA-393021) into the Vacuum
Vessel to hold the Fixed Support Assembly in place. Coat all screw threads
with Molybdenum Disulfide prior to installation.” Per production request.
19.6 Modified Step. Changed 10 “Install the Suspension System Adjusting Screws
(MR-390039) and Socket Head Cap Screws ;MAA393021 ) into the Vacuumh
Vessel 1o hold the Fixed Support Assernbly in place. Coat all screw threads
with Molybdenum disulfide prior 10 installation.” Per production request.
D 3.0 Modified Step. Changed title. 1751 T/13/05
4.0 Added Step. Added steps pet production request.
7.13 Removed Step. “Disassemble the MCBXA Corrector Magnet from the
MCBXA Corrector Mounting Ring (ME-390037)." Per production request.
721 Removed Step. “Disassemble the MQSX Corrector Magnet from the MQSX
Corrector Mounting Ring (MD—309209)." Per production request.
8.1 Removed Step. “Move the MQSX Corrector Magnet up against the Mounting
Ring on the Q3 Cold Mass and bolt the MQSX Corrector Magnet to the Q3
Cold Mass using the Silver Plated Mounting Screw and torque bolts to 500
in.-lbs. Shim between the corrector and flange as necessary.” Per producticn
request.
3.2 Modified Step. Moved to after step 7.18. (New step 8.19}
8.4 Removed Step. “Solder Corrector Wires per Q3 Module Assembly
(ME-369900) and as shown in Figure 85-A7
9.0 Changed Title 10 Final Cormrector Preparations. per production request.
(New Step 10.0.)
9.1 Modified Step. Removed “Move the MCBXA Corrector Magnet up against
the Mounting Ring on the Q3 Magnet. and bolt the MCBXA Corrector
Magnet to the Q3 Cold Mass using the 37 Silver Plated Mounting Screw
(MA-390247) and " from step per production request. (New Step 10.1)
10.060 Modified Steps per production request and marked-up traveler.
25.
Q3 LMQXC Cold Mass Module Assembly LHC Serial No-: LMOXC07-0
Notes:

Page 4 of 102



TD/Engineering & Fabrication Specification # 5520-TR-333729
July 13, 2005
Rev. D

. Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub
L} traveler binder to production.

1.0 General Notes

1.1 All steps that require a sign-off shall include the Technician/Technician(s)s first initial and full last
name. =

12 - Noerasures or white out will be permitted to any documentation. All incorrectly entered data shall
be corrected by placing a single line through the error, initial and date the error before adding the
correct data. : . i

1.3 All Discrepancy Reports issued shall be recorded in the left margin next to the applicable step.

14 Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those

specified within the step.

1.5 Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not being serviced
or assembled.

16 Protect the Bellows during all stages of production.
2.0 Parts Kit List

2.1 Attach the completed Parts Kit for this production operation to this traveler. Ensure that the serial
number on the Parts Kit matches the serial number of this traveler. Verify that the Parts Kit

recei/VEdisc p% P
v

, — )0/ s
’ Pfocess Engip€ering/Designee Date i

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC07-0
Notes:
Page 5 of 102



TD/Engineering & Fabrication Specification # 5520-TR-333729
July 13, 2005
Rev.D

30 (3 Module Verification

3.1 Record the serial number for each Magnetic Component Assembly.

Q3 Serial Number: k"' @ Y ,L/.\ - ) 7

f
MCBXA Corrector Coil Serial Number: HC He B 4_-__[29[ ~ Sl oo™
MQSX Corrector Coil Serial Number: HO MAQASX_ ool - Baoe 62307

MCSOX Corrector Coil Serial Number: _H'Gﬂ s xool— AN aDoos &

é// (-

Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0
Notes:
Page 6 of 102



TD/Engineering & Fabrication Specification # 5520-TR-333729

4 July 13, 2005
DTZ Z 0) I Rev. D
. 4.0 Corrector Pre-alignment
1
4.1 Set up Corrector Magnets for Pre-alignment referencing,
Technician(s) Date

4.2 Perform Stretched Wire Measurement of Corrector Magnets.

Responsible Authority/Physicist Date

43 Verify Corrector Roll Angles.

Responsible Authority/Physicist Date
4.4 Set-up Pre-alignment plates for welding.
Technician(s) Date

4.5 Weld the Pre-alignment plates to the MCBXA, MQSX AND MCSOX Correctors. {See Serial
Numbers from step 3.1)

Weldor(s} Date
4.6 Verify that the Pre-alignment plates are positioned / welded in their proper locations and document
the data.
Responsible Authority/Physicist Date
\?
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0

Notes:
Page 7 of 102




TD/Engineering & Fabrication Specification # 5520-TR-333729

July 13, 2005
Rev. D

5.0 Q3 Magnet Placement (Module Assembly Tooling)

5.1 Configure tooling for Q3 Cold Mass Assembly (ME-390528) per Final Cold Mass Assembly

Stat — support and Clamping Fixture (ME-369768).
‘ B-/5 o3

77
/ Technician(s} Date

52 Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector Support
Fixture (ME-369780), 13.780 Diameter Corrector Magnet.
P
b e e - - [
e, & /5 o5
/’T echnician(s) Date
5.3

Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final Assembly
(ME-3697a5, View E-E).

MR T < e
Aot Jnase ” ED /S
» I echnician(s) Date
-

5.4 Move the Q3 Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest the West
End of ICB, with the Lead End of the Magnet facing west as per Q3 Cold Mass Welded Assembly
(ME-390§29).

Ly T - o - .
T e E S iy
‘T echnician(s} Date
-~

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC(Q7-0

Notes:
Page 8 of 102
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TD/Engineering & Fabrication Specification # 3520-TR-333729
July 13, 2005
Rev.D

6.0 Bus Assembly Installation

6.1 Measure the length of the Cold Mass and record below.

Cold Mass Length: _;1 / ’ in 3/,;S !

¢ %}?ﬁ@ /O o Q152005
Technician(s) ~/ ' a Date

6.2 Add four feet (48 inches) to the Cold Mass Length and record below. This will be the top piece.

Cold Mass Length from step 6.1: 2 \ JO% K

Add: + 48in.

Length of top piece: a5 ‘10 %

Mg d 15,000
D

ate

Technician(s)

M A)//s"//x

4 ‘ 5
WAV A, 4 Pl
Crew Chief Date

6.3 Cut a piece of Nomex (MB-430064) equal to the total length recorded in step 6.2. This will be
referred to as the top piece.

S

T S 8\\:1 oS

echmeian(s) Date

6.4 Record the total length of the top piece, recorded in step 6.2, below. Multiply the total by 2 and
record the number below. This will be the length of the bottom piece.

Length of top piece: 01 Rﬂ ’
Multiply by 2: x 2
Length of bottom piece: 54 /
% it 15,2005
Technician(s) Date
M@'\O&D 35 / S
Crew Chief Date \ '
Q3 LMQXC Cold Mass Module Assembly ILHC Serial No.: LMQXC07-0

Notes:
Page 9 of 102



TD/Engineering & Fabrication Specification # 5520-TR-333729
July 13, 2005

Rev. D

6.5 Cut a piece of Nomex (MB-430064) equal to the total length recorded in step 6.4. This will be
referred to as the bottom piece.

o P, N -
——wood e A Ny A e b\\ Q\ﬁ- —~

Tecfmician(s) Date

6.6 Pull the two pieces of Nomex (MB-430064) through the Bus Slot. Leave two feet of Nomex
extending past the end of the Cold Mass at the Lead End and Non-Lead End. Fold top piece over
top of Cold Mass and fold bottom piece under bottom of Cold Mass. (As shown n figure 6.6 below)

2 Non- LE LE o
Top
Bottom
2 2 (Cold Mass Length + 4)
Fold Back
‘OI-..‘ .‘1-..‘
2’:. Non' LE LE .: 2:
sl e—
Top
Bottom 2 (Cold Mass Length + 4)
2’:. RRbEES S

* -
Tgun*

<4+—— Fold Back ~a R

.
. .
-.....lllllll--.--

Figure 6.6

Date

Technician(s)

6.7 Starting at the Lead End, slide the Lead and Corrector Coil Bus Assembly (MB-430065) into
Magnet Bus Slot between the two pieces of Nomex (MB-430064). The bottom piece of Nomex will
move with the bus. Pulljthe hottom piece as it is being fed into the Cold Mass.

Technician(s)
6.8 Cut Nomex (MBA3J04) equal to the Length of the Cold Mass. (See Step 6.1 for reference)
ee Vi
& D !ng;é "{,Qﬂs g~
Technicianfsﬁ-/ Dat
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO07-0

Notes:
Page 10 of {02
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TD/Engineering & Fabrication Specification # 5520-TR-333773
May 27, 2004
Rev.NONE
P } 5.0 Electrical Inspection
X 5.1 Perform a Resistance Measurement of the Lead & Corrector Coil Bus Agsembly
g] (MD-430065).
ey we ﬂ:
o ¥ 4R Lead Busses

4 Qd 70\ 1 2

3 4

Looking from Q3 to DFBX

Component Measurement
Lead Bus #1 ’a ' ‘Z) 0
Lead Bus #2 lc?c? <‘6- O
Lead Bus #3 ! l q q 0
el Do A4 - ] .
‘ L\,ad ouy rre l* ! (L . Q f‘/
und Uldutla czo0 @ = S
dV i
]
LHC Q3 Insulated Bus Assembly LHC Serial No.; «SerialNon-«ReworkID»

Notes: «Notesy
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TD/Engineering & Fabrication I |t T ) Specification # 5520-TR-333773
A (7@ ) / May 27, 2004
5 o 02 Y, / ﬁ' Rev.NONE
) Corrector Busses—
1 2 3 4 5
6 7 8 9 10
11 12 13 14 15

Looking from Q3 to DFBX

Measurement

[95. 0 a2
‘O(LILF ot £2
1% 0 o
4. . o

Corrector Bus #5 o= ) o~
} MoV 0

IQ’S.'S e
985 ..o
1990 .o
EEN I
1950 .o
94 9 .0
iC‘IS‘Q— L0

Component

Corrector Bus #1

Corrector Bus #2

Corrector Bus #3

Corrector Bus #4

Corrector Bus #6

Corrector Bus #7

Corrector Bus #8

Corrector Bus #9

Corrector Bus #190

Corrector Bus #11

Corrector Bus #12

Corrector Bus #13

1955 o

Correcior Bus #14

194 .0

Corrector Bus #15

(M b .o

(m% 5 1008

Date

Technician(s)

LHC Q3 Insulated Bus Assembly LHC Serial No.: «SerialNo»-«ReworkiDy

Notes: «Notes»
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TD/Engineenng & Fabrication Specification # 5520-TR-333773

May 27, 2004

Rev.NONE
XXX 52 Verfy that the Readings in Step 5.1 are aceeptable.

Approvetd for next Major Assembly Procedure.
7 Av'g e Y- SEP- >eos
T / i

Responsible 40rity/l¢'hysicisl Date

53 Ilipot Lead Busses tg &KV as shown in figures 5.3-A and 5.3-B. Max Leakage is 2 gA.

. —F#EH S KV
@ Have Crew Chief verify setup and sign below before continuing.
e

Crew Chief Date

Hipot - L.ead Busses to each other

'[1/[’[’[/

View of bus leoking from Q3 to DFBX

L.ead Busses — Laver to Laver

-/ A

Figure 5.3-A

Measurement Leakage (Max. 2LA)
Lead Busses - Layer to Layer (03 (\A,
LHC (23 Insulated Bus Assemnbly LHC Serial No.: «SenalNo»-«ReworkIDs»

Notes: aNotesy
Page 17 of 20



TD/Engineering & Fabrication Specification # 3520-TR-333773

May 27, 2004
@ Have Crew Chief verify setup and sign below before continuing.

e I

Crew Chief Date

Lead Busses — Across Corners S‘K

S KV

-

La:zIZﬂ oV

Figure 5.3-B

Measurement

[y

Leakage (Max. 2uA)

190 nA

L.ead Busses - Across Corners

e ), S /60U~

Technic/"'ml(s} i Date
7

: 1§-pec-lec s
Responsible Aut%y/Physicisl

Date

LHC Q3 Insulated Bus Assembly

LHC Serial No.: «SerialNon-«ReworkID»

Noles: «Notes»
Page [8 of 20




TD/Engineering & Fabrication Specification # 5520-TR-333773
May 27, 2004
Rev.NONE

"‘ 54 Hipot Correction Coil Busses to §\V as shown in Figure 5.4-A and 5 .4-B.
Max Leakage is 2 LA,

Have Crew Chief verify setup and sign below before continuing.

S /G-

Date

Corrector Busses — Laver to Lavyer

EX X YN

OVIiIOoV |0V |0V |0V

SKV E X X XN

5KV | 5KV | 5KV | 5KV | SKV

\ |
Figure 5.4-A

Measurement Leakage (Max. 2UA)

Corrector Busses - Layer to Laver /0 gn/?(

| c M -0

Technician(s) Date

LHC Q3 Insulated Bus Assembly LHC Serial No.: «SerialNo»-«ReworkIDy
Notes: «Notesy

Page 19 of 20



Th/Engincering & Fabrication Specification # 5520-TR-333773
May 27, 2004
Rev.NONE

Have C\r%i\;rify setup and sign below before continuing.
e 5 "’/é -2y
mwf Date

Corrector Busses — Across Corners

Figure 5.4-B

Measurement Leakage (Max. 21A)

Corrector Busses — Across Corners < 7/ L/ /1/?

& W S & /bor

Technician(s) Date

J

LHC Q3 Insulated Bus Assembly LHC Serial No.: __ «SenalNon-«ReworklD»
Notes: «Notes»
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TD/Engineering & Fabrication Specification # 5520-TR-333729
November 1, 2005

7.0 Electrical Inspection

7.1 Perform a Resistance Measurement of the Lead & Corrector Coil Bus Assembly
(MD-430065).

Lead Busses

1 2
3 4

Looking from Lead End to
Non-Lead End

Settings for the Valhalla 4300B: 20 mY — 10mA

Using the Valhalla 4300B, connect 10mA (@ 20 mV) applied voltage thru the Lead

Busses.
Component Measurement
Lead Bus #1 o DO ’75/ o
Lead Bus #2 OO ya o
Lead Bus #3 . 009G o
Lead Bus #4 - 00 E9 o
Q3 LMQXC Cold Mass Module Assembly LHC Seriat No.: LMQXC07-1«Rework|D»

Notes: Re-issued per DR No. 4304 and TRR No. 1779.
Page 1 of 6




TD/Engineering & Fabrication

Settings for the Valhalla 4300B:

Corrector Busses

Specification # 5520-TR-333729
November 1, 2005

1 2 3 4 5
6 7 8 9 10
11 12 13 14 15

Looking from Lead End to

Non-Lead End

2V -1A

Using the Valhalla 4300B, connect 10mA (@ 20 mV) applied voltage thru the Lead

Busses.

)
Q3 LMQXC Cold Mass Module Assembly _

Component Measurement
Corrector Bus #1 . é*}L Q
Corrector Bus #2 . 06Y0 Q
Corrector Bus #3 L0 0BE e
Corrector Bus #4 .0 20 o)
Corrector Bus #5 b33 Q
Corrector Bus #6 0§30 Q
Corrector Bus #7 O <1 r] Q
Corrector Bus #8 O R\C Q
Corrector Bus #9 OZIL Q
Corrector Bus #10 r—QSQSTOB 200
Corrector Bus #11 . Og J L/ Q
Corrector Bus #12 . O8C¥ Q
Corrector Bus #13 CoX10 Q
Corrector Bus #14 NoLEYS Q
" Corrector Bus #15 L0720 o

[ W

Technician(s)

I /c 2 /o5
Date
LHC Serial No.: LMQXCQ7-1«ReworkiD»

Notes: Re-issued per DR No. 4304 and TRR No. 17789.

Page 20t 6
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TD/Engineering & Fabrication Specification # 5520-TR-333729
November 1, 2005

72 Verify that the Readings in Step 7.1 are acceptable.
Approved for next Major Assembly Procedure.

o L 1172 fo 5

Responsible Authority/Physicist . Date

7.3 Hipot Lead Busses to 5 kV as shown in figures 7.3-A and 7.3-B. Max Leakage is 2 HA.

Have Cre

v;{:hi f verify setup and sign below before continuing.
}ZM 12 /g%

Crew Chief Date / Ve

Hipot - L.ead Busses to each other

View of bus looking from Lead End to
Non-Lead End

Lead Busses — Layer to Laver

Figure 7.3-A

Measurement Leakage (Max. 2uA)

Lead Busses - Layer to Layer

[0 T nn

LHC Serial No.: LMQXC07-1«ReworklD»
Notes: Re-issued per DR No. 4304 and TRR No. 1779.
Page 3 of 6

Q3 LMQXC Cold Mass Module Assembly




TD/Engineering & Fabrication Specification # 5520-TR-333729
November 1, 2005

Have lew Chief verify setup and sign below before continuing.

A _uhjsF

Crew Chief Date

Lead Busses — Across Corners

5KV
ov
Figure 7.3-B
Measurement Leakage (Max. Zp;A)
Lead Busses - Across Corners Cf 7 N ﬂ

§ ; (.,'. sy /l T A

b A 1y

Tegchnician(s) - 7}’ Date

A ) 7 0/z2/>5

Re'sponsible Authf)rity/Physicist Date

Q3 LMQOXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-1«ReworkiD»
Notes: Re-issued per DR No. 4304 and TRR No. 1779.

Page 4 of 6
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TD/Engineering & Fabrication

Specification # 55620-TR-333729
November 1, 2005

7.4 Hipot Correction Coil Busses to 4 KV as shown in Figure 7.4-A and 7.4-B. Max

Leakage is 2 uA.

a Have Crew

o ?Ac)/)

f verify setup and sign below before continuing.

S 7O

ﬁé& Chief

!

Date

Corrector Busses — Laver to Laver

XX Y

oV

ov

OV [0V |0V

d
-

=]

Figure 7.4-A

Measurement

Leakage (Max. 2uA)

Corrector Busses - Layer to Layer

L7k

N

Techn'ician(s)D {

Tk ) 2

/'//J;{/ﬁ{

Date

JI1./2/5 N

Responsible Autﬁority/Physicist

Q3 LMQXC Cold Mass Module Assembly

Notes:

Page 5 of 6

Date

ILHC Serial No.: LMQXCO07-1«ReworkID:
Re-issued per DR No. 4304 and TRR No. 1779.
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Specification # 5520-TR-333729
November 1, 2005

Have Crew Chjef verify setup and sign below before continuing.

. —"’,/l. .

~Crew Chief

e

J ;/I/ . SATS

Date

Corrector Busses — Across Corners

4KV

. "»
%’k*ﬁ%ismwe&m!ﬁ‘”'

ov

Figure 7.4-B
Measurement Leakage (Max. 21LA)
Corrector Busses — Across Corners ,)\_ OGNl
SN ’ ‘
Nl ) y ')
Technician(s)g (" ) Date [

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCQ7-1«ReworkiD»

Notes: Re-issued per DR No. 4304 and TRR No. 1779.
Page 6 of 6
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Rev. D
7.0 Q3 Cold Mass Alignment

7.1 Rotate the Q3 Cold Mass, with the Power Leads facing up, into the proper orientation as shown in
Figure 7.1-A.

Voltage Tap
Wires

Strip Heater
Wires

Looking at Lead End of Q3
Figure 7.1-A

Technici&m(s) d yle

7.2 Perform a stre he(;GiC ﬁjinj;tof the system to align the Cold Mass w1thm =.2mR.
HE) g /(Slo

) Responsible Authority/Physicist Datc
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0
Notes:
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8.0 Instrumentation Installation

8.1 Prepare Q3 Instrumentation Wire Feed thru (MB-430074}. Build per Q3 Module Assembly
Instrumentation Wire Feed thru (ME- 430074). Wire Labels and descriptions are shown in Fi gure
8.1 and per (MB-430074).

Note(s):
USE ONLY CERN LABELS ON WIRES.

(MB-430078) INSTRUMENTATION BUS FROM
MIDDLE OF Q2

(MB-430076) (MB430079)
INSTRUMENTATION WIRE INSTRUMENTATION BUS
BUS FROM Q1

FROM Q2 NON-IP END (Q2b)

{MB-430080)
INSTRUMENTATION BUS
FROM Q3 IP (LEAD) END

(MB-430077)
INSTRUMENTATION WIRE
BUS Q2 IP END (Q2a)

Figure 8.1
INSTRUMENTATION TUBE
S o
[ Red U -
= Green t -
Individyal Thermometer Layout
2 ) L
%‘ d 7 /2, S
2 icfant(s 7 Date
Q3 LMQXC Cold Mass Module Assembly. LHC Serial No.: LMOXC07-0

Notes:
Page 12 of 102
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82 Slide Instrumentation Bus Assembly (MB-43
Assembly (ME-369900). Verify that therg.i

differential thermal ontra(yn.

RTD (Thermometer)
Wires
TT8313 (TaQ3)

from

Wire Bundles
to DFBX
Warm-up (Cryogenic)

Heater Wires

EH8323+ (W1bQ3) (top)

EH8323- (W2bQ3) (botiom)

O

Looking at Non-Lead End

Specification # 5520-TR-333729
July 13,2005
Rev. D

0074) into the proper Q3 Port as per Q3 Module
ufficient slack in cable to allow for two inches of

7S IS
Date

Instrumentation wires

Lead End (IP End}

RTD (Thermometer)
Wires
T18323 (TbQ3)

(Non-IP End) of Q3

Figure 8.2-A

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC07-0
Notes:

Page 13 of 102
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Strip Heater Wires

Lead tap “a” primary EE1113 (VTa1Q3)
Lead tap “a" redundant EE1123 (VTa2Q3)
Lead tap “b” primary EE1313 (VTb1Q3)
Lead tap “b” redundant EE1323 (VTh2Q3}
Center tap “c” primary EE1213 {(VTc1Q3)
Center tap “c” redundant EE1223 {(VTc2Q3

Wire Bundles
from Q2

Instrumentation

wire fube

Warm-up (Cryogenic)
Heater Wires

" EH8313+ (W1aQ3) (top)
EHB313- (W2aQ3) (bottom)

Strip Heater Wires
“a” circuit heater lead “1+” YT1113+ (H1aQ3
"a” circuit heater lead “1-" YT1113- (H2aQ3) i
“b" circuit heater lead “2+* YT1123+ {(H1bQ3) |
“0” eircuit heater lead “2-” YT1123- (H2bQ3)

Looking at Lead End (IP end) of Q3

Figure 8.2-B

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC07-0

Notes:
Page 14 of 102
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8.3

8.4

8.5

Juby 13, 2005
Rev. D

Weld Warm-up Heater Base Plates (MA-369997) and RTD Mount Blocks to End Plates as per Q3

e Assembly (ME- 369900)
Y2 7 o5

Weldor(s} Date

Install Warm-up Heaters (ME-369834) to each end of Q3 as per Q3 Module Assembly
(ME-369900).

8.4.1  Install Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate
(MA-369997).

8.4.2 e Solder wires (MA-369832) to the Warm-up Heaters as per (ME-369900).

//‘ ,""_-’3-7 ’Z‘”z:{k: ’q‘/ ? &fg

ra

Technfian(é) - Date

Install RTDs as per Q3 Module Assembly (ME-369900). Record Serial Numbers of each RTD in
the table below. Attach Data Sheet for each RTD to traveler.

8.5.1  Attach RTD’s (MA-369835) (Qty. 4) to Mounting Blocks as per Q3 Module Assembly
(ME-369900).

852  Solder wires (MA-369836) to RTD's as per Q3 Module Assembly (ME-369900).
Individual RTD wiring is shown in Figure 8.5.2-A below.

P S~ [Weks M e Dbk ] Biack U+
iy aay
— Yellow I+
= Red U -
Green | -

LCTT£ dL

fmnak’l‘l =

Individual Thermometer Layout

Figure 8.5.2-A

P

7o

Date

< o e T

Techniciam(®) ‘

Q3 LMQXC Cold Mass Module Assemnbly LHC Serial No.: LMOXC07-0

Notes:
Page 15 of 102
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Perform a continuity check on all RTD's and Warm-Up Heaters. Record the Data below. (1mA).

Record the resistance data from the Manufacturer’s Traveler below. Compare RTD resistance test
results to the resistance results from the Manufacturer’s Traveler. Ensure RTD resistances are

within S€2. Attach the Manufacturer's RTD papers at the end of this traveler.

Yo measure the resi

NSO hwN

stance of a Thermometer (RTD):
Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.
Press line button to turn line on.
Connect wires as shown in Figure below.
Push blue button (function key) once.

Push OHMF button.

Verity arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
Read resistance in ohms and record in traveler.

Hewlett

Packard

HP3457A

lne 3 3
[ == =]

| m— 3w |
ISEET,

awn
e e Y o |

[ e o §
(= ]
(i B e e |
(e v § e |

e o [} s |
[ === e e e §
o e o i |
o o} s} o |

SENSE INPUT

HQ
Lo ‘
L

/ \

CHMF Buitton

U+ Black |
I+ Yellow

Thermometer

Blug {function) Button

V- Red om0/
- Green e """

(RTD)
RTD’S
Building Temperature: 15 ¢ Time of Test: [ 9" H D
Serial No. Location Wire No. Measured Q Mfr. £ (expedition)
CL LS WIT2 79 | @memssee | mss [1ane (4.3
CN (S _X] 722 | U | Q3 Inst. Non-Bus Side | TT8323 0y 7L ls.9¢ )

Cryogenic (Warm-up) Heaters

¢
Building Temperature: 15 ¥

Time of Test: 1330

Location Wire No Measured Q
Q3 Lead End EHS8313+ )
(IP End) EH8313- Hp, £HS Q
Q3 Non-Lead End EH8323+ :
{Non-IP End) EHS8323- / 6 52’ '% Qh

£ )

Technician(s}

TOND

Q3 LMQXC Cold Mass Module Assembly

Page 16 of 102

q-%5-d%

Date

LHC

Serial No.: LMOXC07-0

Notes:




Cryogenic Thermometer Traveller

P DESCRIPTION

Part description: Cryogenic thermometer ~ JTop Assembly

Part Identification: HCQITESCXT-CR013430 Identification: _ o

Seriai Number: CX_LS_X17213 Manufactured By: Fermilab
CABLING

S A
AT S 103 u\ﬁ-ﬂﬂu Connector Tag-Hame
Top View / A Wire Crossing . / @ . \

g Black Black U+

- AN/ AN/ §( /1’ \ ){\{ /AN Yeflow 1+ Nt
. - L) - AV/AR AV S n+2
Y Green \,\y] W e % \)\// \X/ g X/ ! Green |- :
L ‘ " ' ‘ ‘ e n+3
Fixing Case Thermometer Cable for Type ST © Extension . 'L
Thread|_| P (300 K) = 0:32 Ohm/m P (300 K).=8.67 Ohnv/m
Hole[ ] Copper AWG 30 Copper AWG:E-
stud[ ] Length= [ Jm - Length: 0.8 @
CHECKS
} Intervention Date/ Check | R{U+,U-1+3-}  R{U- I} R{U+,i+} R{U+.GND) {Temperaiure}l Firm/Laboratory| Checked by
oD-MMM-YYYY | ‘Point | [Ohm}4w | [Ohmjow | fOhml2w | [Ohm)2w IK]
Calibration 04-Feb-2002 &4.7 n.a n.a OV Ambient Ien Joly
Expedition 12-Mar-2003 62.961 01 o1 o 293 | CERN Grivar |

Reception i Goenupr s |

Tl Ol we o €W el

ééégééééééééééﬁéésséésé.

o A A A A A4 4 A4 Ao A A A Ao =% A Ao
G NN AN AO00ONA0NNaOMN0000000n

—~ . [ ‘ PO T ' . I Y ET I Ca MR T L. A d A TTATT AN A



J— = T T SIS




Cryogenic Thermometer Traveller

} DESCRIPTION
Part description: Cryogenic thermometer ' Top Assembly
Part ldentification: HCQITESCXT-CR013800 tdentification:
|Serfal Number: CX LS X17279  JRManufactured By: Fermilab
CABLING
. —Connector Tag Name
) . ) u) [LRe
Top View | / Wire Crossing AT \JI D::.L . \
Black Slagk U+ —
FLE',:.___.______’_"__. “ellow / ‘ J‘V\ ")%zy /i Red U : n1
I | Red )2( \)i \\\ Y \\ /N f/’l\\k//(\' “;\(/N \)(7 Yeliow 1+ :’:2__-
L'._I_.I. __________ Y \X/ ;’-_, e LE"/ _,mm“%m S ﬂ+3
Fixing Case Thermometer Cabie for Type 5T Extension =
Thiead] | 0 (300 K} = 0.32 Ohm/m b (300 K) = 0.07 Ohmim
Hote] | Copper AWG 30 Coppel AWG 24
|_ Stud[_] Length = [:]m Length: 0.8 m J
i—_ CHECKS ]
“ intervention Date/ Sheck H(U+‘U'f5'*:-i'—)'!_ M=t TTR(U+ M+ | R(LI,GND) [Temperatue FimLaboratory| Che:kact by
oOMMMYYYY | Point | [Ohm, 4w - {Ohm]2W | [Ohmi2W [Chm] 2W 1K}
Calibration O4-Feb-2002 | T 7128 na i T oou Ambient IPN Joly
Expedition 12-Mar-2003 § T 69.263 o1 01 ovt 293 CERN Grivat
Reception AT T c f'] | J;‘M‘sf)’w jr E Fenme 2 f;;.;.s‘K
TIW ¢
TIW ¢
TIwic
Tlwle
TiWi C
TiWwi¢
TIw ¢
TIWw z
TIW ¢
Tiwlc
TIwl ¢
TIW C
RiLLe 7
Tiw| ¢
W ¢ i
tiwl ¢ B B
Tiwl ¢ N
TiWwiL e
) TiwlC
Tiwlc
TiWl ¢
T|Wie b i
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8.7 Hipot RTD’s to 100V. Use Droege Serial No. 910 (FNAL Part No. 51330) or equivalent.
(Max. Leakage < 0.1 pA)

@ Have Ci\ﬁﬁef verify setup and sign below before continuing.

s al19]0/5

Crew Chief Daei 1 11
RTD’S
Building Temperature: 7 S"J ya Time of Test: >. 0L oo
Serial No. Location Hipot Leakage < 0.1 A
TT8313 Q3 Inst. Bus Side Yo s
TT8323 Q3 Inst. Non-Bus Side ye J

Hipot Cryogenic (Warm-up) Heaters to 300V. Use Droege Serial No. 910
(FNAL Part No. 51330) or equivalent. {Max. Leakage < 0.1 pA)

@ Have i:e\;:% Chief ierify setup and sign below before continuing.
A A BRIV = —_ q

ﬁ!;,ﬁ

Ctew Chief Date |
Warm-up Heaters
pg i
Building Temperature: __ 2-5¢ Time of Test: ! f 8 am.
Location Wire No Hipot Leakage < 0.1 A
Q3 Lead End EH8313+
(IP End) EH8313- Ye s
Q3 Non-Lead End EH8323+
(Non-1P End) EH8323- ¥\
C"f- Lo I {
Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0

Notes:
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8.8 Fill out the Cryogenic Thermometer Traveller that came with the RTD.
Fill out: ’

¢ Corrector Tag Name

*  Date

*  Resistance Measurement

*  Temperature (i.e. 77° F)
Firm/Laboratory (Fermi)

¢ Checked By (Print Last N. ame)

Once all information has been filled out, make a copy of the Cryogenic

Thermometer ler and place the copy in the designated binder.
< G-z¢ o
Technician(s) Date

Y250y

o /rew/Chief Date

8.9 Mount the MCBXA Corrector Mourting Ring (ME-390037) to the MCBXA Corrector Magnet.

AN o Y.25-ox
~ Pehnician(s) Date B
CEUT ey vy f iy pr
8.10 Pasition and align the MCBXA Corrector Magnet using corrector Pre-alignment plates-and daty

. H el
) (; <7 G 7
‘/fechnician(s) Date

8.11 Verify alignment of MCBXA Corrector Magnet as per Q3 Module Assembly (ME-369900).

’/’/7/’_) O 20 S

Crevl Chief ( ~ Date

8.12 Tack weld the MCBXA Corrector Mounting Ring (ME-390037) to the Q3 Cold Mass Assembly
(MI::-IS?QS) per Q3 Cold Mass Welded Assembly {ME-390529). .

T 4 e y

Weldor Dite

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0
Notes:
Page 18 of 102
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_ §.13 Weld the MCB XA Corrector Mounting Ring (ME-390037) to the 3 Cold Mass Assembly
) (ME-390}08) Non-Lead End per Q3 Cold Mass Welded Assembly (ME-390529).
. - p - : o~
LA/ e jo/2 ] /o3
Weldor i Date

8.14 Splice the Cold Mass voltage taps to the wire bundle.

C Loy q/ml/ms

Technician(s) J Date !

8.15 Verify the splices electrically:

Test of Q3 Fixed Voltage Taps

Apply 1A current between BUS #1 & BUS #2 on the Feed End (See Figure 7.15-A)
1. Clamp Bus #1 to Bus #2 on Return End.
5 Connect Current Source: BUS #1 to Positive and BUS #2 10 Negative.
Use a 3457 or equivalent Digital Voltmeter and record measurement to four decimal places.
Use the Two-Wires Voltage Measurement Technique:
1. Connect Digital Voltmeter LO wire to BUS#2 (or Negative output of Power source).
2. Hi wire of Digital Voltmeter will move through wires to measure V.
DO NOT USE DC CURRENT LARGER THAN 2A.
DO NOT APPLY CURRENT THROUGH MAGNET LONGER THAN 30MIN.

s &

BUS #1
BUS #2
BUS #3 BUS #1 BUS #2
BUS #4 BUS #3 | BUS #4
Power Bus Location Power Bus Location
Return End Feed End
Figure 8.15-A
)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0

Notes:
Page 19 of 102
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o
Co
20
£y
= .
g2 FNAL _— Wire Expected
% S Labels Description Labels Voltage,V Measured
2| &
=
NA | NA| VTa1Q3 |Q3 Lead Voltage Tap "a”, primary EE1113 7.0000 G q Gl Vf '
NA | NA | VTa2Q3 Q3 Lead Voltage Tap "a", redundant EE1123 | 7.0000 ¢ 2
NA | NA| VTb1Q3 |Q3 lead Voltage Tap "b", primary EE1313 0.0030 0029 v"
NA{ NA | VTb2Q3 |Q3 Lead Voltage Tap "b" redundant EE1323 0.0030 L0029 y/
NA | NA | VTc1Q3 |Q3 Center Voltage Tap "c", primary EE1213 3.5000 34 C‘ (7 v
NA | NA| VTc2Q3 |Q3 Center Voltage Tap "¢", redundant EE1223 3.5000 2. 49 g \/
Across BUS #1 and BUS #2: | . .95V
CF €t 3/15 /2t
Techmician(s} | Date !
Protection Strip Heaters
Measure resistance across each heater using a handheld meter.
2 Expected Measured
3 | ¢ |Breakout BOX : ; FNAL _
§ & Labels ReSés;a':;Ice, Rescl)s;:ce, Label Description
Q3 Protection (Strip) Heater,
NA | NA YT1113+ 30 29 93 H1aQ3 {"a" circuit) (CERN lead #1+)
NA | NA YT1113- E— H2aQ3 Q3 Protection (Strip) Heater,

R

a" circuity (CERN lead #1-)

Q3 Protection (Strip) Heater,

Q3 LMQXC Cold Mass Moduyle Assembly

Page 20 of 102

NATNA | YT1123+ 30 29 o H1PQ3 | (o Gircuity (GERN lead #14)
- Q3 Protection (Strip) Heater,
NA| NA|  YT1123- M2bQ3 | o circuit) (CERN lead #1.)
Y v .
Co elohy, Q/IG/zccE
Technician(s) g Date !

LHC Serial No.: LMOXC07-0

Notes:




TD/Engineering & Fabrication Specification # 5520-TR-333729
Tuly 13, 2005

Rev. D
8.16  Attach wires usin and install the Voltage Tap Splice Cover Block (MC-430146).
,s_,!_ ‘ -22-¢S7
Technician(s) > Date
8.17 Mount QSX Corrector Mounting Ring (MD-390209) to the MQSX Corrector Magnet.
- 7
e { 22-=2
.»"/'féchnician(s) Date
8.18 Position and align the MQSX Corrector Magnet (ME-390529) using corrector Pre- allgnmcnt
plates ang-data obtained in Step 4.0 per Q3 Cold Mass Welded Assembly.
AT .
[ O-Z= S
/ echnician(s) Date
8.19 Verify alignment of MQSX Corrector Magnet as per Q3 Module Assembly (ME-369900).
@ :
. N o /
- ﬂ S & 2O
Crew Chlef( Date
8.20 'l Tack weld the MQSX Corrector Mounting Ring (MD-309209} to the Q3 Cold Mass Assembly
{ME- 05/78) per Q3 Cold l\gass Welded Assembly (ME-390529).
/(7f 47 bl I /e /2 j//c; A\
Weldor f Date
8.21 Weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembty
(ME#490528) Lead End per Q3 Cold Mass Welded Assembly (ME 390529)
WA 4. oo - oo So
Weldor ) Datc
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0
Notes:
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2.0 Instaliation of MQSX Corrector Coil

9.1 At the IP End, set up the Power Leads for splicing as shown in the Q3 Module Assembly Drawing

(ME-369900).
| I
! - ""'\\" i
80,0 mm REF e 3mrer ., 48 9)
{3.1%] © {4,508
TO END FPLATE LENGTH OF SPLICE i
_ 1
] x

/ , _ ' /ﬂ'jl 02—
— ‘—f‘"”““"‘g‘"“;“‘"”“. ’
bPLI IE DETA}IL A

HOT 10 SCALE 3 I
i
a4 |
Figure 9.1-A
(ME-369900, Sheet 3 of 5)
T 4
v [ oA
l,ﬂ--/gtfmician(s) Date
92 Construct / Obtain Expansion Loop Tail per Q3 Module Assembly Insutated Expansion Loop Tail
(MB-430445).
‘// B -
V‘ﬁ/ e O~ J;—J T
'J,;échmcmn(%) Date

9.3 Solder the Lower Lead to the expansion Loop Tail from Step 9.2 as per Q3 Module Assembly

Drawi_ng/%69900)

g i L ’7/ - -
S O ¢ ~
Tethnician(s) Date
Q3 LMQXC Celd Mass Module Assembly LHC Serial No.: LMQXC07-0

Notes:
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94 Solder the Upper Magnet Lead (Terminal “A”, Quadrant 4) to the Lower 8kA Bus as per Q3
ModulafA‘ssembly Drawing (ME-369900).
. // AN s "
B ¥ A 2 > G ?\“"" -@:}/
v ""/[‘/e‘chmcmn( s} Date
9.5 Insulate each splice with 2/3 overlap, .002 x 3/8 wide Kapton, (MA-292722),
"/}b"-h P rrrtoy /o /zl 7/05
Technician(s) Date
9.6 Insert a piece of .005 Kapton between splices. /
- . /o
A pn Aeyey AT 25
Technician(s) Date
9.7 Put splices together and insulate splice area with 34 overlap, .002 x 3/8 wide Kapton
(MA-292722).
K S
NI 2 R vy Sz R D
Technician(s) Date
9.8 Attach Q3 Bus Splice Clamp Assembly (MD-430031) to Q3 Lead as per Q3 Module Assembly
(ME-369900).
Ty A7 e R D f
Technician(s) Date
9.9 Attach IP (Lead) End Buss Crossover Block Assembly (MD-430095) as per Q3 Module Assembly
(ME 369900).
, : /- T-or
ch‘fmman( s) Date
9.10 Attach Cable Clamp Assemblies as per Q3 Module Assembly (ME-369900).
;.Mﬁ- Ctme [T D
Technician(s) Date
9.1t Solder MQSX Corrector Wires per 3 Module Assembly (ME-369900) and as shown in
Figure 9.12-
17 tes> (=2 g
T?{cianfé) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0

Notes:
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9.12 Install voltage taps on MQSX corrector leads. One tap is to be soldered to the "A” Lead of each

Specification # 5520-TR-333729
July 13, 2005

corrector element. Wire label is shown below in Figure 9.12-A.

MQSX

L) [Z)
“Au “B”
Lead Lead

-+ —_—

Overhead View
Figure 9.12-A

Rev. D

Corrector

Corrector Label
Assembly | Element
MQSX MQSX |A+ lead Q3A2 (skew quadrupole) voltage tap EE8223 (VTA2)
ey ,)x"'j);]ﬁ;g; : v P /l;., 57
Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly

Page 24 of 102

LHC Serial No.: LMQXC07-0

Notes:
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} 10.0 Final MCBXA Corrector Preparations

10.1

Route MCBXA Corrector Coil Wires as shown in Figure 10.1-A below and per Q3 Cold Mass
Welded Assembly (ME-390529).

V3A}v3BIH3AJH3B|B3A}B3B BGAlBGB

4

Z

1
|
I |
_ I P,
5 ;
Pl !
MCBXV%% |
ek £
I 1 i
il 1 [
ot :
' :
vie B B vaa ; ViGoF ot
| oF
H Pk
S P

R T

End View of MCBXA for Q3
(in “up” position)

Looking into end of correction coil from DFBX to Q3
Figure 10.1-A

R S 7/79/48
Technicidn(s) <

Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXCQ07-0

Notes:
Page 25 of 102



TD/Engineering & Fabrication Specification # 5520-TR-333729

July 13, 2005
Rev. D
10.2 Solder Corrector Wires per Q3 Module Assembly (ME-369900) and as shown in Figure 10.2-A.
-~ ;-,;'_; . {/ /r ' (?/ "‘}"
Technician(s) Date

103 Install voltage taps on MCBXA corrector leads. One tap is to be soldered to the “A” Lead of each
corrector element. Wire labels are shown below.

Corrector | Corrector Label
Assembly | Element
MCBXH |A+ lead Q3H3 (skew dipole) volage tap EE8123 (VTH3)
MCEXA MCBXV |A+ lead Q3V3 (normal dipole) voltage tap EE8113 (VTV3)
MCSX |A+ lead Q3B3 (normal sextupole) voltage tap EE8313 (VTB3)
MCTX |A+ lead Q3B6 (normal dodecapole) voltage tap EE8613 (VTB6)
// Ay /}
§ l-;ﬁ'ﬂ"a’/ﬁ 25/}-}14&1 Fz / Ay e
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0

Notes:
Page 26 of 102




ATPDeA>S w0 T

TD/Engineering & Fabrication e : - 2./ Specification # 5520-TR-333729
- HC A July 13, 2005

182 Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below. Record Initial resistance of Corrector Element and record
below.

v2A 1 v2B | H2A | H2B | B4A | B4B | AdA A4B

ViA | ViB ! H1A | H1B j A2A A2B i A3A | A3B
{View Looking from DFBEX into Q3)

Corrector | Corrector Power Labels . Initial
Readout Labels Resistance .
Assembly | Element ™ I o Resistance
A2A EE8223
MQSX
MQSsX MQSX EE8223 A2B A2A A2B
A2A AZB _
V3A EE8113 . &
MCBXV
MCBXV EEB113 V3B V3A V3B | 7, S5
V3A V3B V7 )
H3A EE8123 .
d/ MCBXH
MCBXH EE8123 H3B H3A H3B 2/ B¥
H3A H3B Ny 32
MCBXA
B6A EE8613 , 0]
MCTX
MCTX EE8613 B86B B6A B68 19,45
B6A B6B 9.7, ve
B3A EE8313 ;)
% MCSX
MCSX EEB313 B3B B83A B3B 5 ‘1[
B3A B3B SR L
i P
AdA EE8423
MCOSX
MCOSX EE8423 A4B | A4A A4B
AdA A4AB
B4A EE8413
: MCOX
MCSOX MCOX EE8413 B4B B4A B4B
B4A B4B
A3A EE8323
MCSSX
MCSSX EEB8323 A3B A3A A3B
A3A A3B
Techniciafi(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0
Notes:
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18.3. " Attach Backing Splines as per Q3 Module Assembly (B{E-369900).

. s
Techigician(s) Date .

18.4 ‘A;jmcwlé‘gnd {Lead End) wrap.the Sprin{b{m Assemblies in Kapton and then wrap w?t‘h Kevlar
String (MAs369912) every ¥ —-”/4‘}9( apton as per Q3 Module Assembly (ME-369900).

=

Technician(s) ~ Date

185 At the Non-1P EndANpn-Lead End) wrap the Springboard Assemblies in Kapton and then wrap
with Kevlar String (MA369912) every ¥z - %7 over Kapton as per Q3 Module Assembly

(ME-369900).

Te}éhnician(s) Date
i!
1
i
93'

2
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC07-0

Notes:
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11.0 Final MCSOGX Corrector Preparations
} 11 ouny, the MCSOX Corrector Magnet to the MCSOX Corrector Mounting Ring (ME-390664).
.7 16 277
A echnician(s) Date
11.2 Slide the MCSOX Corrector Magnet & MCSOX Corrector Mounting Ring (ME-390664) up to the
MCBXA Corrector Magnet.
AT o
‘%”}c@ (@ < '
T niciants) Date

11.3 Position the MCSOX Corrector Magnet using corrector Pre-alignment plates and data obtained in

] Step 4.0 , -
' Lo 1@ - 23-0)

7ef:hnicizm(s) Date

114 Verify alignment of MCSOX Corrector Magnet as per Q3 Module Assembly (ME-369900).

i1s Position the MCSOX Corrector Magnet longitudinally. (The gap between the MCBXA Magnet
and th Mounting Ring should be approximately 15mm.)

ey (O L57y

hmclan(s) Date

jof23/9<

Crew Chief Date

L

11.6 ,’l Tack weld MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
/" Assembly (ME- 390529).

— /(\/é’ /’/ LA ' [ o /4 7 /0 5

N weldor(s)\ - Date

. Weld the MCSOX Corrector Mounting Ring (ME- 390664) as per Q3 Cold Mass Welded

/Z;iy (ME- 390529)[ L . /2 , /o s

Weldor(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC07-0
' Notes:
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Corrector Magnet Pre-Weld Alienment Procedures

12.1 Torque the MCBXA Corrector Magnet bolts to 500 in-Ibs. per Note 4 of 33 Cold Mass Welded
Assembly (ME-390529). Shim between the Corrector and Flange as necessary.

iy, (C-26-0s

;/téhnician( 8) Date

12.2 Torque the MCSOX Corrector Magnet bolts to 500 in-lbs. per Note 4 of 23 Cold Mass Welded
Asst?y (ME-390529}. Shim between the Corrector and Flange as necessary.

¥ ispeTT (- e <
7échnician(s) Date

12.3 Torgue the MQSX Corrector Magnet bolts to 500 in-Ibs. per Note 4 of Q3 Cold Mass Welded
Assemb}y (ME-390529). Shim between the Corrector and Flange as necessary.

T ee (G2t

~or }

/'f échnician( s) Date

124 Verify all Correctors (MCBXA, MCSOX and MQSX) are aligned and ready for welding
procedures.

& mcBxais ready for welding
& mcsoxis ready for welding
W masxis ready for welding

___4/L(d ”’_ /C{J [« ‘/" !
-~ Responsible Authority/Physicist Date

_If2.’5 Tack weld bolts and washers for mounting the MCBXA Corrector into place per Q3 Cold Mass
o Welded Assembly (ME-390529).

l(/,/(‘(' a. e~ - [ o /-& 7 / 9 5/

Weldor(s) Date

12.6 Tack weld bolts and washers for mounting the MCSOX Corrector into place per Q3 Cold Mass
Welded Assembly (ME-390529).

; . / .
LA % Ao fo’/gf‘//o)

Weldor(s) Date

[2.7  Tack weld bolts and washers for mounting the MQSX Corrector into place per Q3 Cold Mass
S Weldgd Assembly (ME-390529).

WO R — /25 /5

Wcldor( s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC(7-0

Notes:
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; 13.6 Wire the MCSOX Corrector Magnet
=== oA Lorrector Magnet
13.1 Attach the MCSOX Splice Plate Mounting Ring (ME-430129), the MCSOX Corrector Splice Face
Plate (ME-430130), and the MCSOX Splice Plate Mounting Bars (ME-430128) as per Q3 Module
Assemb -369900).
//- Jox
Date
13.2 Route wires as shown in figure below and per Q3 Module Assembly {ME-369900).
ﬁb\r/ / / - 4 o (
,H’yfc(hniéian(s) Date
13.3 Solder Wires per Q3 Module Assembly (ME-369900) and Figure 13.0-A. (Next Page)
/-4 -25¢
Date
3
H
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0

Notes:
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Froma2}.. ] v2a | voB | H2A | H2B This group comes
a1l ; from the bus
From Q1{ ViA H1B which goes
A2A | A2B through the Q3
From MQSX
From MCBXA | van | vaB | Haa | nas | | B3A | B3B | B6A | B6B L

This group comes
from the MCSOX

correction coil.

) H o
A3A i A3B jf""frBtlA

e R R I

B4B | A4A ; A4B

July 13, 2005
Rev. D

1 From MCBXA

2,

T e

o BAA

i BAB
o AGA

e 2R TSNS RS e

A3A
am: AZB

et
tisisg zmmvw}tq

AR TR LS

500 o SRR R

— —

MCBXA |

az |

m

vaa | vaB | H3a | H3B | B3A | B3B | B6A | BEB '

V2A | voB | H2a | H2B | B4A | B4B ; AdA A4B

via l viB | H1A | H1B | A2A | A2B VV A3A . A3B @
wosx w

Looking into Non-IP End of Q3

Looking into end of

correction coil from DFBX into Q3

Figure 13.0-A

Q3 LMQXC Cold Mass Module Assembly

This group comes
from the MCSOX

correction coil.

This shows
the
corrector
bus init’s
final
position as
it enters the
DFBX

LHC Serial No.: LMQXC07-0

Page 30 of 102
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One tap is to be soldered to the “A” Lead of each

corrector element. Wire labels are shown below.

Corrector | Corrector Label
Assembly | Element
MCOSX |A+ lead Q3A4 (skew octupole) voltage tap EE8423 (VTA4)
MCSOX MCOX |A+ lead Q384 (normal octupoie) voltage tap EE8413 (VTB4)
MCSSX {A+ lead Q3A3 (skew sextupole) voltage tap 'EE8323 (VTA3)
/l-{s-05
/ Tff:hnic’.ian(s) Date

}

)

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMOQXC07-0
Notes:
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14.0 Dome Setup

4.1 Attach IP End Dome (MD-39022 1) (Q3) to the End Dome Positioning Fixture (MD-369776).
C o o (o foo~
Technidian(s) ﬂ Date /

4.2 Align IP End Dome (MD-390221) as shown in Q3 Cold Mass Welded Assembly (ME-350529),

O Fa A ow
Techniciah(s) Y Date =~

143 Level the IP End Dome (MD-390221) using the Ball Socket (MD-369777) and the Mini Level.
Technicia‘u(s) & Date

14.4 Mark the IP End Dome (MD-390221) and the End Plate with a Horizontal Witness Line. This
Step will be used in Step 13.3 to reposition the Domes prior to Welding,

<7E W\ ooz
Techniciah(s) ‘3 Date

14.5 Remove the IP End Dome (MD-39022 1) from the Tooling.

O Fn W 10 D&
Technician(s) o) Date

14.6 While feeding the electrical wires/bus through the proper ports, attach Non-IP End Dome
(MD-3’90668) (Q3) to the End Dome Positioning Fixture (MD-369776).

Log: 10 0
chhnicvian( s) Date

14.7 Align Non-IP End Bome (MD-390668) as shown in Q3 Cold Mass Welded Assembly
(NIE-399529).

S o - .
.ds S ’ I / O - (.))/
_ /ﬁachnician(s) Date

14.8 Level the Non-IP End Dome (MD-390668) using the Ball Socket {MD-369777) and the Mini

Level.

—_
C Tuo Ji-jo g
Techniclan(s) G Date

149 Mark the Non-TP End Dome (MD-390668) and the End Plate with a Horizontal Witness Line.

This Step will be used in Step 20.1 to reposition the Extension Tubes prior to Welding.
O e I le oF
Techniciah(s) O Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0

Notes:
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14.10 Remove the Non-IP End Dome (MD- 390668) from the Tooling.

o -
)
e

Technician(s)

W-jo OF

Date

j4.11  Perform preliminary reference measurements before moving the Cold Mass to an Assembly Table.

Check one {Upper / Lower slash) and then record the reference measurement and Mini-level No.

Upper Slash
Lower Slash D

d End toward the Lead End.

Take measurement while lookinglfrom Non-Lea
Reference Meas rement: £ Ll’(a
L

Mini-level No.

A /1?.\/9/

Responsible Authority/Physicist

14.12  Move the

Mass to an Assembly Table.

ey v

>

Q3 LMQXC Cold Mass Module Assembly

Page 33 of 102

<
<
VA

Date

g/,/o—or'

Date

1.HC Serial No.: LMOQXC07-0
Notes:
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i 1 77 = 4
ey
; 7150 Splicing the Power [ eads
\){
15.1 Route Cable and Corrector Leads on [P (Lead) End as shown below and per Q3 Module Assembly
(ME-369900).
Lead Bus Orientation through Q3

R. Bossert 3.29-04
From Q2

SN |

With MQXA Rotated
180 Degrees

—>

Direction of Assembly Steps

P end of Q3

Figure 15.1-A

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.- LMOXC07-0
Notes:
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30 Q3 Module Verification

3l

Q3 LMQXC Cold Mass Module Assembly

Record the serial number for each Magnetic Component Assembly.

Q3 Serial Number:

MCBXA Corrector Coil Serial Number:

MQSX Corrector Coil Serial Number:

MCSOX Corrector Coil Serial Number:
\

Responsible Authonwist \ \ \ Date
\
Attach the Cerfificate of Conformity, for vendor supplied components, and the Quality Record, for

vendor supplied components, to this traveler.
Verify that the Certificate of Conformity and /or the Quality Record (as required) has been filled out
and performed by Fermilab personnel.

Crew Chief Date

LHC Serial No.: LMQXC07-1
Notes: Re-issued per DR No. 4304.
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4.0

Corrector Pre-alignment

4.1 Set up Corrector Magnets for Pre-alignment referencing.

Technician(s) Date
4.2 Perform Stretched Wire Measuﬁ:ment of Correcior Magnets. _
A
Responsible Authority/Physicist |
i

=

;
i
! . :
% Dﬂ\“ N
i i
i \\
H § !_,"
\\ i \
ﬁ /
‘\

Verify Correcwr Roll Arigles.

N\

Responsible Authority/Physicis

e L S 4R
-,
-

U

Date

4.4 Set-up Pre*aligmn"i;nt plates for we

1
\
i

i %
Technician(s)

\ . Date
4.5

Weld the Pre-alignment plates to the MCBXA, MQSX AND MCSOX Correctors. (See Serial
Numbers from step 3.1)

Weldor(s)

Date

4.6

Verify that the Pre-alignment plates are positioned / welded in their proper locations and document
the data.

Responsible Authority/Physicist

Pate

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMOXC(Q7-1
Notes: Re-issued per DR No. 4304.
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5.0 Q3 Magnet Placement (Module Assembly Tooling)

5.1 Configure tooling for Q3 Cold Mass Assembly (ME-390528) per Final Cold Mass Assembly
Stat — Support and Clamping Fixture (ME-369768).
Technician(s) Date
52 Configure tooling for Corrector Mounting per C ld Mass / Cryostat Station Corrector Support
Fixture (ME-369780), 13.780 Diamgter Correctof Magnet.
o
. i
Technician(s) § Date
f i
53 Configure tooling for End Dome Mpuntmg per qold Mass{ stat Station Final Assembly
(ME-369765, View E-E). ! i !
|
! i
Technician(s) N i ‘ e
5.4 Move the Q3 Cold Mass to th i Mass Modu Assembfy Tooling, placing it nearest the West
End of ICB, with the Leag End of't{jle Magnet facing westi as per Q3 Cold Mass Welded Assembly
(ME-390529). !\ '
\ .
Technician(s) 4 .‘ Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-1

Notes: Re-issued per DR No. 4304.
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TD/Engincering & Fabrication

6.0 Bus Assembly Installation

6.1 Measure the length of the Cold Mass and record below.

Cold Mass Length: Py g M
L o oy W ‘i' -:7 ,(_J{k :/ / . s / (’ff ;
Technician(s) e Date -

6.2 Add four feet (48 inches) to the Cold Mass Length and record below. This will be the top piece.

Cold Mass Length from step 6.1: 24y
Add: + 48in.
Length of top piece: ' £
Y e i feg il
Techtician(s) . = Date
1 /g;:ﬂ 50y

Date

Cre@AChief”
6.3 ut a piece of Nomex (MB-430064) equal to the total length recorded in step 6.2. This will be

referred tg as the top piece. |

b L i L7
Technician(sy oo AL Date
6.4 Record the total length of the top piece, recorded in step 6.2, below. Multiply the total by 2 and
record the number below. This wiil be the length of the bottom piece.
Length of top piece: 5 /j-
Multiply by 2: x 2
Length of bottom piece: S AL
7 e :
e o /// 2o )
Techmcian(s) Date
R I IR ¢
",1"”',' e f‘ : j‘. [
Crew Chief Date
7

Q3 LMQXC Cold Mass Module Assembly

Page 9 of 102

LHC Serial No.: LMQXCQ7-1
Notes: Re-issued per DR No. 4304,
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6.5 Cut a piece of Nomex (MB-430064) equal to the total length recorded in step 6.4. This will be
referred to as the botromece.

' e e e
#1an(s) Date”
6.6 Pull the two pieces of Nomex (MB-430064) through the Bus Slot. Leave two feet of Nomex
extending past the end of the Cold Mass at the Lead End and Non-Lead Find. Fold top piece over
top of Cold Mass and fold bottom piece under bottom of Cold Mass. (As shown n figure 6.6 below)
2, NOI‘I- LE LE 2,
TR
Top
Bottom
2 2 (Cold Mass Length + 4)
Fold Back
..I-...‘/ \“‘-..‘
2’s,  Non- LE LE 2
el ———
Top
Bottom 2 (Coid Mass Length + 4}
2’ . . Yo,
-
e, osw ¢ Fold Back — o
.-....IIIIIIIGI.-"‘
B Figure 6.6
e A 5
-~ Technician(s) Date
6.7 Starting at the Lead End, clide the Lead and Corrector Coil Bus Assembly (MB-430065) into
Magnet Bus Slot between the two pieces of Nomex (MB-430064). The bottom piece of Nomex will
move with the bus. Pull the bottom piece as it is being fed into the Cold Mass.
g Y S S B
PRSI A
T échnician(s) Date’
6.8 Cut Nomex (MB-430064) equal to the L/ength of the Cold Mass. (See Step 6.1 for reference)
= s e
Techniciamtsy +~ Date ’
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO07-1

Notes: Re-issued per DR No. 4304.
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7.0 Q3 Cold Mass Alignment

7.1 Rotate the Q3 Cold Mass. with the Power Leads facing up,
Figure 7.1-A.

into the proper orientation as shown in

-

Voltage Tap
Wires

Strip Heater
Wires

Looking at Lead End of Q3
_~Figure 7.1-A

“Technidian(s) Date

7.2 PerfornK Rtretched wire measurement of the system to align the Cold Mass within + .2 mR.

Responsil‘)le\ﬂuthoritylPhysicist Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCp7-1

Notes: Re-issued per DR No. 4304.
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8.0 Instrumentation Installation

8.1 Prepare Q3 Instrumentation Wire Feed thru (MB-430074). Build per Q3 Module Assembly
Tnstrumentation Wire Feed thru (ME- 430074). Wire Labels and descriptions are shown in Figure
8.1 and per (MB-430074}.

Note(s):
USE ONLY CERN LABELS ON WIRES.

{MB-430078) INSTRUMENTATION BUS FROM
MIDDLE OF Q2

(MB-430076) (MB430079)
INSTRUMENTATION WIRE {NSTRUMENTATION BUS
BUS FROM Q1 FROM Q2 NON-IP END (Q2b)

}
(MB-430080)
INSTRUMENTATION BUS
FROM Q3 IP (LEAD) END
(MB-430077)
INSTRUMENTATION WIRE
BUS Q2 IP END (Q2a)
Figure 8.1
INSTRUMENTATION TUBE
= Black U+
— Yellow I+
=2 Red U -
= Green |-
Individual Tl
-
) Technicihd(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCQ7-1

Notes: Re-issued per DR No. 4304.
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8.2 Slide Instrumentation Bus Assembly (MB-430074) into the proper Q3 Port as per Q3 Module
Assembly {ME-369900). Verify that there is sufficient slack in cable to allow for two inches of
differenti?l ;hermal contraction.

AR

Techm‘ciah(s) Date
ATD (Thermometer) instrumentation wires
Wires from Lead End (IP End)
TT8313 (TaQ3 .
(TaQ3) Wire Bundles RTD (Thermometer)

" Wires
Warm-up (Cryogenic) 178323 (TbQQ3)
Heater Wires
EH8323+ (W1bQ3) (top)

EH8323- (W2bQ3) (bottom)

Looking at Non-Lead End (Non-IP End) of Q3

Figure 8.2-A

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO07-1
Notes: Re-issued per DR No. 4304
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o

Strip Heater Wires

Lead tap “a” primary EE1113 (VTatQ3)
Lead tap “a” redundant EE1123 (VTa2Q3)
Lead tap *b” primary EE1313 {(VTb1Q3)
Lead tap ‘b” redundant EE1323 (VTb2Q3)
Center tap “c” primary EE1213 (VTc1Q3)
Center tap “c” redundant EE1223 (VTc2Q3

Wire Bundles
from Q2

instrumentation

wire tube

Warm-up (Cryogenic)
Heater Wires

EH8313+ (W1aQ3) (top)
EHB313- (W2aQ3) {bottom)

Strip Heater Wires
“a” circuit heater lead “1+" YT1113+ (H1aQ3)
“a” circuit heater lead “1-" YT1113- (H2aQ3) |
" circuit heater lead “2+” YT1123+ (H1bQ3)

“b” circuit heater lead "2-" YT1123- (H2bQ3)

Looking at Lead End (IP end) of Q3

Figure 8.2-B

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQX(C07-1
Notes: Re-issued per DR No. 4304.
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Weld Warm-up Heater Base Plates (MA-369997) and RTD Mount Blocks to End Plates as per Q3
Module Assembly (ME-369900).

LN
Weldor(s) : Date

Install Warm-up Heaters (ME-369834) to each end of Q3 as per Q3 Module Assembly
{ME-369900).

8.4.1 Install Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate
{MA-369997).

842 Bolder wires (MA-369832) to the Warm-up Heaters as per (ME-369900).
SR

Technician{s) Date

Install RTD’s as per Q3 Module Assembly (ME-368900). Record Serial Numbers of each RTD in
the table below. Attach Data Sheet for each RTD to traveler.

85.1 Attach RTD’s (MA-369835) (Qty. 4) to Mounting Blocks as per Q3 Module Assembly
(ME-369900).

852  Solder wires (MA-369836) to RT Dr's as per Q3 Module Assembly (ME-369900).
Individual RTD wiring is shown in Figure 8.5.2-A below.

Black U+
Yellow 1+
Red U -

Green | -

i

Individual Thermometer Layout

Figure 8.5.2-A

(L

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-1

Notes: Re-issued per DR No. 4304,
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8.6 Perform a continuity check on all RTD’s and Warm-Up Heaters. Record the Data below. (1mA).
Record the resistance data from the Manufacturer’s Traveler below. Compare RTD resistance test
results to the resistance results from the Manufacturer’s Traveler. Ensure RTD resistances are

within 582. Attach the Manufactarer’s RTD papers at the end of this traveler.

To measure the resistance of a Thermometer (RTD}:

Press line

e R S od A

button to turn line on.

Use Hewlett Packard HP3457A digital muitimeter.
Record temperature of building within +/- 5 degrees.

Conneact wires as shown in Figure below.
Push biue button (function key) once.
Push OHMF button.

Verify arrow in readout is above the 4W£2 (meaning a 4 wire resistance measurement).
Read resistance in ohms and record in traveler.

Hewlett
-]

HP3457A

g

AW
e B2 L3 oo I
0 aa s s

, 5

o e [
e 33 s [ caim o
| s 3 v [ s
| e [ s

SENSE INPUT
s unva J s | HO.
| o § o o Lo X

| e s § e f e |

OHMF Button

Biue (function} Button

U+ Black
I+ Yellow
U Rad

I Green

Thermometer
(RTD)

RTD'S

Building Temperature:

Time of Test:

Serial No.

Location

Wire No.

Measured Q

MIfr. £2 (expedition)

Q3 Inst. Bus Side

TT8313

Q73 Inst. Non-Bus Side

TT8323

Cryogenic (Warm-up) Heaters

Building Temperature:

Time of Test:

Location

Wire No

Measured Q

Q3 Lead End

EHS8313+

(IP End)

EH8313-

Q3

(Non-IP End)

Non-Lead End

EH8323+

EHB323-

//

1/ /¢

Technitiah($)

Q3 LMQXC Cold Mass Module Assembly
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Date

LHC Serial No.: LMOXC07-1
Notes: Re-issued per DR No. 4304,
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87 Hipot RTD's to 100V. Use Droege Serial No. 910 (FNAL Part No. 51330) or equivalent.
(Max. Leakage < 0.1 uA)
@ Have CmQC\ief verify setup and sign below before continuing.
Crew Chipf ' Date
RTD’S
Building Temperature: Time of Test:
Serial No. Location Hipot Leakage < 0.1 uA
TT8313 Q3 Inst. Bus Side
TT8323 Q3 Inst. Non-Bus Side
Hipot Cryogenic (Warm-up) Heaters to 300V. Use Droege Serial No. 910
(FNAL Part No. 51330) or equivalent. (Max. Leakage < 0.1 pA)
@ Have Cre\:]C jef verify setup and sign below before continuing.
Crew thiéf Date
Warm-up Heaters
Building Temperature: Time of Test:
Location Wire No Hipot Leakage < 0.1 pA
Q3 Lead End EH8313+
(IP End) EH8313-
Q3 Non-Lead End EH8323+
{Non-IP End} EH8323-
M
Techniciand) { Date
Q3 ILMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC07-1

Notes: Re-issued per DR No. 4304.
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Fill out the Cryogenic Thermometer Traveller that came with the RTD.
Fill out:

s Corrector Tag Name

e Date

e Resistance Measurement

¢ Temperature (i.c. T7°F

»  Firm/Laboratory (Fermi)

e Checked By (Print Last Name)

Once all jnformation has been filled out, make a copy of the Cryogenic
Thermometer Traveller and place the copy in the designated binder.

A

Techniciah(sf @ Date

&

‘\\,/ f

Crew Chidt / ' Date
8.9 Mount the MGBXA Corrector Mounting Ring (ME-390037) to the MCBXA Corrector Magnet.
!\‘ i
Technician(s) ri Drate
.10  Position and align the MCBXA Corrector Magnet using corrector Pre-alignment plates and data
obtained in Step 0.
Technician(s) | | Date
8.11 Verify alignment of MUCBXA Corrector Magnet as per Q3 Module Assembly {ME-369900).
Crew Chief T Date
212  Tack weld the MCBXA Corrector Mounting Ring (ME-390037) to the Q3 Cold Mass Assembly
(ME-390528) fper Q3 Cold Mass Welded Assembly (ME-390529).
I
[
Weldor f Date
(3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-1

Notes: Re-issued per DR No. 4304.
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8.13 Weld the MCBXA Corrector Mounting Ring (ME-390037) to the Q3 Cold Mass Assembly
(ME-390;T1 Non-Lead End per Q3 Cold Mass Welded Assembly (ME-390529).

B

Weidor | Date

N

Technician( si v Date

8.14  Splice the F(]‘Id Mass voltage taps to the wire bundle.

8.15 Verify the splices electrically:

Test of Q3 Fixed Voltage Taps

Apply 1A current between BUS #1 & BUS #2 on the Feed End (See Figure 7.15-A)
1. Clamp Bus #1 to Bus #2 on Return End.

1. Connect Digital Voltmeter LO wire to BUS#2 (or Negative output of Power source).
2. HI wire of Digital Voltmeter wili move through wires to measure V.
DO NOT USE DC CURRENT LARGER THAN 2A.

DO NOT APPLY CURRENT THROUGH MAGNET LONGER THAN 30MIN.

BUS #1
BUS #2
BUS #3 BUS #1 | BUS #2
BUS #4 BUS #3 | BUS #4
Power Bus Location Power Bus Location
Return End Feed End

Figure 8.15-A

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC07-]

Notes: Re-issued per DR No. 4304,
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Rev.D
g
 Be
¥ 5§
3
= .
g = FNAL i Wire Expected
% Q Labels Description Labels Voltage,V Measured
g
=
NA [NA! VTa1Q3 |Q3 Lead Voltage Tap “a", primary EE1113 7.0000
NA | NA| VTa2Q3 |Q3 Lead Voltage Tap "a", redundant EE1123 7.0000
NA [ NA| VTb1Q3 |Q3 lead Voltage Tap "b", primary EE1313 0.0030
NA [ NA| VTb2Q3 |Q3 Lead Voltage Tap "b" redundant EE1323 0.0030
NA | NA| VT¢1Q3 |Q3 Center Voltage Tap "c", primary EE1213 3.5000
NA | NA | VTc2Q3 |Q3 Center Voltage Tap "¢”, redundant EE1223 3.5000
Across BUS #1 and BUS #2:
? Wz
Technician($) Date
Protection Strip Heaters
Measure resistance across each heater using a handheld meter.
K Expected Measured
Tg 5 Breakout BOX Resistance, Resistance, E::el; Description
s Labels OHM OHM
Q3 Protection (Strip) Heater,
NA|NA| YT1113+ 30 H1aQ3 | Cov circuity (CERN load #1+)
nNal na YT1113- - H2aQ3 Q3 Protection (Strip) Heater,

YT1123+

HibQ3

NA

YT1123-

("a"ci

it) (CERN load #1-)

Q3 Protection (Strip) Heater,
("b" circuit) (CERN fead #1 +)

H2bQ3

Q3 Protection (Strip) Heater,
("b" circuit) (CERN lead #1-)

Technician(s) |

Q3 LMQXC Cold Mass Module Assembly

Page 20 of 102

Date

LHC Serial No.: LMQXC07-1
Notes: Re-issued per DR Na. 4304,
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8.16

8.17

8.18

8.19

8.20

8.21

Q3 LMQXC Cold Mass Module Assembly

Specification # 5520-TR-333729

Tuly 13, 2005

Aftach wfrq using putty and install the Voitage Tap Splice Cover Block (MC-430146).

N L p

Technician(}) i Date

Mount the MQSX Corrector Mounting Ring (MD-390209) to the MQSX Corrector Magnet.
: r st
NoLQ

Technician(sb ' Date

Position and align the MQSX Corrector Magnet (ME-390529} using corrector Pre-alignment
plates and daty obtained in Step 4.0 per Q3 Cold Mass Welded Assembly.

N A

Technician(s} Date

Verify alignment of MQSX Corrector Magnet as per Q3 Module Assembly (ME-369900).

]

o

Crew Chief ! Date

Tack weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly
(ME-390528) per 23 Cold Mass Welded Assembly {ME-390529).

Vak

Weldor / Date

Weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly
(ME-3910\728 Lead End per Q3 Cold Mass Welded Assembly (ME-390529).

Weldor ’ " Date

Rev.D

LHC Serial No.: LMOXCQ7-1

Notes: Re-issued per DR No. 4304.
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9.0 Instaltation of MQSX Corrector Coil
: 9.1 At the IP End, set up the Power Leads for splicing as shown in the Q3 Meodule Assembly Drawing
(ME-369900).
I {
f 1
. 30.0 am REF V4.3 om REF
i 13.185) © 14.50]
: YO END PLATE LENGTH OF SPLICE t
1
o A
1 |
’ ] Qb
l . 4 + f M
| | S
, \SPLICE DETAIL "A"
| f W :
% I '
2 Figure 9.1-A
(ME-369900, Sheet 3 of 5)
- g ) . P e e
IR ,?/’:' R - - cf’/.- .
Technician(s) - Date
9.2 Construct / Obtain Expansion Loop Tail per Q3 Module Assembly Insulated Expansion Loop Taii
{(MB-430145). =
. S ’:‘: . L TE L 4 R i
T e [
Tecﬁnici'an(s) Dt '
93 Solder the Lower Lead to the expansion Loop Tail from Step 9.2 as per Q3 Module Assembly
Drawing (ME-369900}.
: - e ST - o r—:-k -
a R e S A
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC07-1

Notes: Re-issued per DR No. 4304.
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9.4 Solder the Upper Magnet Lead (Terminal “A”, Quadrant 4) to the Lower 8kA Bus as per Q3
Module Assembly Drawmg {ME-369900).

e =z L d T
?ccﬁ‘—clan(s) Date

9.5 Insulate each splice with 2/3 overtap, .002 x 3/8 wide Kapton, (MA-292722).

T e

Technician(s) ”A Date

9.6 Insert a piece of .005 Kapton between. s ices.

- ’ F// - = o

e - : .—_':/ - *;= M/:_,f__f.-_’g el //, ///‘ fj_}/&_fr
Technician(s) Date

9.7 Put splices together and insulate splice area with % overlap, 002 x 3/8 wide Kapton
(MA-292722). .
AT e 4 a3l
Technician{s) Date <

9.8 Attach Q3 Bus Splice Clamp Assembly (MD-430031) to Q3 Lead as per Q3 Module Assembly
(ME-369900).

g TS

TodtmicEnts) " — Bate

9.9 Attach IP (Lead) End Buss Crossover Block Assembly (MD-430095) as per Q3 Module Assembly

(ME-369900).
Vs T . o
B R ,/ / 7 S
Technician(s) Date

9.10 At{éch Cable Clamp Assemblies as pet 3 Module Assembly (ME-369900).

P e T = Pl i A

“TechniCiaf(sy” Date

9.11 Solder MQSX Corrector Wires per Q3 Modaule Assembly (ME-369900) and as shown in
Figure 9.12-A. T

/”’)"? M .;- = /'/ g7 / £ ~
Techniclan(sl < < Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LM XXCo7-1

Notes: Re-issued per DR No. 4304.
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9.12 Install voltage taps on MQSX corrector leads. One tap is to be soldered to the “A” Lead of each
corrector element. Wire label is shown below in Figure 9,12-A.

MQSX

0
; [] 1] HE
f uA y B
i

Lead Lead

-+ —

e

Overhead View
Figure 9.12-A

;Corrector Corrector

Assembly | Element Label

B T

MQsXx MQSX |A+ lead Q3A2 (skew quadrupoie) voltage tap EE8223 (VTA2)

LS

, /ﬁchﬁfcian(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC07-1

Notes: Re-issued per DR No. 4304.
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10.0 Final MCBXA Corrector Preparations

10.1  Route MCBXA Corrector Coil Wires as shown in Figure 10.1-A below and per Q3 Cold Mass
Welded Assembly (ME-390529).

v3AlvaB|H3A|H3B{B3A]B3B B6A{BEB

)

[

L.

MCBXV

B3A B3B

MCSX

MCBXH

End View of MCBXA for Q3
(in “up” position)

Looking into end of comection coit from DFBX to O3

| Figure 10.1-A
1
1
Technician(s) l Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-1

Notes: Re-issued per DR No. 4304,
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Rev.D

10.2 Solder Corrector Wires per Q3 Module Assembly (ME-369900) and as shown in Figure 10.2-A.

Techniciars) Date

3 Install voltage taps on MCBXA corrector leads. One tap is to be soldered (o the “A” Lead of each
corrector element. Wire labels are shown below.

Corrector Corrector

Assembly | Element Label
MCBXH |A+ lead Q3H3 (skew dipole) voltage tap EEB123 (VTH3) L
MCBXA MCBXV |A+ lead Q3V3 (normal dipole) voltage tap EE8113 (VTV3)

MCSX |A+ lead Q3B3 (normal sextupole) voltage tap EE8313(VTB3) -

MCTX A+ lead Q3B6 (normal dodecapole) voltage tap EE8613 (VTBs)

L S i ot ey o s

N

N
H o
Techniciah(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-1

Notes: Re-issued per DR No. 4304,
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11.0 Final MCSOX Corrector Preparations

1.1 Mount the MQSTX Corrector Magnet to the MCSOX Corrector Mounting Ring (ME-3900664).
N
Technician(s) f Date
11.2 Slide the MCSOX Corrector Magnet & MCSOX Corrector Mounting Ring (ME-390664) up 0 the
MCBXA Co ec?or Magnet.
,Q |
Technician(s) Date
11.3  Position the MCSOX Corrector Magne! using corrector Pre-alignment plates and data obtained in
Step 4.0
N e
Technician(s) Date
114  Verify alignment of MCSOX Corrector Magnet as per Q3 Module Assembly (ME-369900}.
[
N
Crew Chief 1 Date
115  Positionthe MCSOX Corrector Magnet longitudinally. (The gap between the MCBXA Magnet
and the Mrunfmg Ring should be approximately 15mm.)
f
n {/
Technician(s) - Date
11.6 Tack weld MECSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
Asscmb:z)( -300529).
A
; i
Weldor(s) | Date
117  Weld the MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
Assernbly -3903529).
||
Weldor(s) | Date i
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXCO7-1

Notes: Re-issued per DR No. 4304.
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12.0 Corrector Magnet Pre-Weld Alignment Procedures

124

12.2

12.3

124

Torque the MCBXA Corrector Magnet bolts to 500 in-1bs. per Note 4 of Q3 Cold Mass Welded
Assembly (W—390529). Shim between the Corrector and Flange as necessary.

M//‘f

Technjciaq(s)' ' Date

Torque the MCSOX Corrector Magnet bolts to 500 in-lbs. per Note 4 of Q3 Cold Mass Welded
Assembly I\/}iE-390529). Shim between the Corrector and Flange as necessary.

/,
W /4
Technicfar{(s’) Date

Torque the MOQSX Corrector Magnet bolts to 500 in-Ibs. per Note 4 of Q3 Cold Mass Welded
Assembly -390529). Shim between the Corrector and Flange as necessary,

W /4

Techniciaqf sf' Date

Verify all Correctors (MCBXA, MCSOX and MQSX) are aligned and ready for weiding
procedures.

d MCBXA is ready for welding
O mcsox is ready for welding

O masx is ready for welding

L

Responsible Nuthoritylphysicist Date
12.5 Tack weld bolts and washers for mounting the MCBXA Corrector into place per Q3 Cold Mass
Welded A?se bly (ME-390529).
N [
Weldor(s) / ' Date
12.6  Tack weld bolts'and washers for mounting the MCSOX Corrector into Place per Q3 Cold Mass
Welded A\7kv721y (ME-390529).
A
f /4
Weldor(s) { f Date
12.7 Tack weld bolts and washers for mounting the MQSX Corrector into place per Q3 Cold Mass
Welded Assefnbly (ME-390529).
N [/
Weldor(s) { [ Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCg7-1

Notes: Re-issued per DR No. 4304,
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13.0  Wire the MCSOX Corrector Magnet
13.1 Attach the MCSOX Splice Plate Mounting Ring (ME-430129), the MCSOX Corrector Splice Face
Plate (ME-430130), and the MCSOX Splice Plate Mounting Bars (ME-430128) as per Q3 Module
AssenrblI (ME-36990).
) S AN
Techhicfan(s) Date
132 Route wirefs as shown in figure below and per Q3 Module Assembly {ME-369900).
2N
Techniciar*s)‘ Date
13.3 Solder W\'[r Y per Q3 Module Assembly (ME-369900) and Figure 13.0-A. {(Next Page)
Ny
Technician(é) ! Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXCO07-1

Notes: Re-issued per DR No. 4304.
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This group comes
from the bus
which goes
through the Q3

From Q2 V2A { V2B | H2A | H2B
From Q1[:: ViA | VIB | H1A | HIB
A2A | A2B
From MQSX
|
From MCBXAE V3A | V3B | H3A | H3B

B3A | BaB | B6A BSBE From MCBXA

This group comes
from the MCSOX

correction coil.

This group tomes
from the MCSOX
correction coil.

MCBXA

Q2

€]

- This shows
V3A | v3B | H3A | H3B | B3A | B3B | B6A | B6B | MCBXA the
V2A | V2B | H2A | H2B { B4A | B4B | A4A | A4B corrector
businit's
VIA{ VIB ]| HIA| H1B | A2A | A2B | A3A | A3B i final
' position as
. . MQSX it enters the
Looking into Non-IP End of Q3 DFBX

Looking into end of correction coil from DFBX into Q3

Figure 13.0-A

Q3 LMQXC Cold Mass Module Assembly

L.HC Serial No.: LMOQXC07-1
Notes: Re-issued per DR No. 4304.
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134 Install voltage taps on MCSOX corrector leads. One tap is to be soldered to the “A” Lead of each
corrector element. Wire labels are shown below.

Corrector { Corrector

Assembly | Element Label

MCOSX |A+ lead Q3A4 (skew octupole) voltage tap EE8423 (VTA4)

MCSOX MCOX |[A+ lead Q3B4 (normal octupole) voltage tap EE8413 (VTB4)

MCSSX [A+ lead Q3A3 (skew sextupole) voltage tap EE8323 (VTA3)

NS

Technic;an( s} Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.. LMQXCO07-1
Notes: Re-tssued per DR No. 4304,
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140 Dome Setup

™ :

141

142

14.3

14.4

14.5

- /j/ -,
2

14.6

14.7

\ 14.8

149

Attach IP End Dome (MD—390221) (Q3) to the End Dome Positioning Fixture (MD-369776).

—

Technician(s) Date

Align IP End Dome (MD-390221) as shown in Q3 Cold Mass Welded Assembly (ME-390529).

——

Technician(s) Date

Level the IP End Dome (MD-390221) using the Ball Socket (MD-369777) and the Mini Level.

e

Technician(s) Date

Mark the IP End Dome (MD-390221) and the End Plate with a Horizontal Witness Line. This
Step will be used in Step 13.3 to reposition the Domes prior 10 Welding.

Tec'rmician{s) Daie

Remove the 1P End Dome (MD-390221} from the Tooling.

-

Temmc;an{s, Date

While feeding the electrical wires/bus through the proper ports, aitach Non-IP End Dome
(MD-390668) Q3o the End Dome Positioning Fixture (MD—369776).

-

Technician(s) Date

Align Non-IP End Dome (MD-390668) as shown 11 Q3 Cold Mass Welded Assembly
(ME-390529).

-

Technician(s) Daie

Level the Non-1P End Dome (MD-390068) using the Ball Socket (MD-369777) and the Mini
Level.

-

Technician(s) Date

Mark the Non-1P End Dome (MD-390668) and the End Plate with a Horizontal Witness Line.
This Step will be used in Step 20-1 10 reposition the Extension Tubes prior to Welding.

-

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO07-1

Notes: Re-issued pet DR No. 4304.
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Take measurement while looking from Non-Lead Eng toward the Lead Eng.

Reference Measurement:
—_—
Mini-level No.
—_—

2(” Vi Technician(s} Date

f Responsible Authority/Physicist Date
}

14.12 Move the Cold Mass 10 an Assembly Table,

“\‘ Technician(s) Date

Q3 LMQxc Cold Mugs Moduje Assembly LHC Serja) No.: LM XC07-1

Notes: Re-issued per DR No. 4304,
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TD/Engineering & Fabrication

15.0 Splicing the Power Leads

15.1 Route Cable and Corrector Leads on IP (Lead) End as shown below and per Q3 Module Assembly
(ME-369900).
Lead Bus Orientation through Q3

R. Bossert 3-29-04

From Q2

With MQXA Rotated
180 Degrees

>

Direction of Assembly Steps

IP end of Q3
j Figure 15.1-A
i r‘ﬁ"—'—_—“\ -
AT ([-3-o5
j T;zh?cian(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO07-1

Notes: Re-issued per DR No. 4304.
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II/

15.2 At the IP End, attach Spider Assembly (MD-430072) as per Q3 Module Assembly (ME-369900}.

Technician(s) Date

! /
ANy
\Q\ / ‘f 153 Attach Non-IP End Bus Crossover Block Assembly (MD-430081) as per Q3 Module Assembly

(ME-369900).
. Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-1

Notes: Re-issued per DR No. 4304,

Page 35 of 102



TD/Engineering & Fabrication 0-TR-333729
July 13,2005
Rev. D

Specification # 552

ule Assembly (ME-369900).
) 7o)

Date

152  Atthe IPEpd, attach Spider Assembly (MD-430072) as per Q3 Mod

nician(s)
ssembly (MD-430081) as per Q3 Module Assembly

15.3 Attach Non-IP End Bus Crossover Block A
(ME-369900).

VI
Date

LHC Serial No.: LMQXC07-0
Notes:

ule Assembly

Q3 LMQXC Cold Mass Maod
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16.0 Mount MCSOX Bus and Expansion oo Hardware
w
l6.1 0103) as per Q3 Moduile Assembly (ME-369900)
VY A .
Date

16.2 Mount the Non-Ip {Non-Lead End} Corrector Bus Bundle Bracket (ME-430134) as per Q3 Module
Asse;nt?ly (ME-369900).

T s 7 [P
____ﬁ‘——._,_——_\—. - o _‘_*-—*__\__
Techmcmn(s) Date

Q3 LMQXC Cold Mass Moduie Assembly

LHC Serial No.- LMQXC0o7-0
Notes:
Page 36 of 107
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17.0 Assemble Bus and Expansion Loop on Non-Ip (Non-Lead; End

17.1 Route Non-IP End cables into crossover assembly on Non-IP End as shown in figure 17, 1-A.

* Non-IP end of Q3

Q3 LMQXC Cold Mass Module Assembly

S

Direction of Assembly Steps
- —

[[- 7- o

ate
LHC Serial No.: LMOXC07-0

Notes:
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Speci

17.2 Conﬁgur_g;Bus Expansion Loop as per Q3 Module Assembly (ME-369900).

Date

17.3 At the Non-IP End. attach Spider Assembly (MB-430096) as per Q3 Module Assembly

(ME-369900).
Dire” [1- 7 -1

echnician(s)

Date

LHC Serial No.: L.MQXC07-0

Q3 LMQXC Cold Mass Module Assembly
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} 18.0 Electrical Inspection

18.1

Specification # 5520-TR-333729

July 13, 2005
Rev. D

Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass. Refer to

the Valhalia and Leader Free Standing Coil Measurement Procedure (ES-292308),

To measure the Resistance of a Q3 Cold Mass:

1. Use Valhalla Scientific 43008 digital micro-ohmmeter,
Set Test Current to 0.1 amp.
Set Scale to 2V fuj| scale.
Turn temperature compensation on.
Turn test current off.
Connect I, to “A” Lead as shown in figure 18.1-A,
Connect I 5 to “B” Lead as shown in figure 18.1-A.
Turn test current on.

PCRINOOAL

Connect V,,, and Vi to voltage taps as shown in resistance table.

10. To measure Total with leads, connect Vito “A” Lead and Vioto “B” Lead.

11. Attheip End, jumper the 8Ka leads as shown in Figure 18.1-A.

“B” Lead

12. Read resistance and record in traveler.

8Ka

8U
“A” Lead l
- “Bu Lead I 5L
L | = ———t ke | 5L —5Ka
8L

Q3 Non-iP End (Non-Lead End) I
Lead Configuration ]

Q3 IP End (Lead End)

Lead Configuration

YALHALLA o000 “A” Lead 8Ka 8Ka
SCIENTIFIC m@ (Left side)
Vi
o wpyn
-porer— B Lead 8Ka
Test Temp VLQO 3
Votage " MUY 2%, Currrt Somp 5Ka
(Right side)

5Ka
Non-iP End

Figure 18.1-A

Q3 LMQXC Cold Mass Module Assembly

Page 39 of 102

8Ka
iP End
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@Q3) Resistance Nominal 3.35 to 3.45 Q
Total Resistance
Connect| Fermi CERN KEK
g Eme & |
Vio [VTclQ3 |EE1213 - cl E2ELE Q
Vi VTcl1Q3 EE1213 ci Tr#
V.o |VTbIQ3 |EE1313 b1 _.HgE Q
Total Resistance with Leads
Nominal 6.75 to 6.85 Q
Vhi Q4 Power Lead
Vio Q3 Power Lead L{, 2 8 7 2 El
Vi [VTalQ3 EE1113 al
Vio [VIb1Q3 |EE1313 b1 GC& Y2
;o
oy Yy am
Technician(s) Pate
Check resistance of Redundant Voltage Taps.
Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 EE1123 _
Vio VTe2Q3 EE1223 3475 Q
Vi VTc2Q3 EE1223
Vio VTb2Q3 EE1323 Yy RE Q
s 2 [ S LS
Technician{s} Date

Q3 LMQXC Cold Mass Module Assembly
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To measure Ls and Q of a Q3 Cold Mass:

1. Use Agilent 42638 LCR Meter.
2. Turn power on by pushing line button. Wait 30 seconds until display screen is lit.
3. Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter,
4. Push Auto/Hold button to release hold.
5. Verify that the frequency displayed in the upper right corner of the disptay screen is 1000 Hz and
the level recorded in the lower right corner of the display screen is 1V or 1000 mV.
6. Connect H, to “A” power lead as shown in figure 18.1-B.
7. Connect L, to “B” power lead as shown in figure 18.1-B.
8. Connect Hyy and Ly, buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in table.
l “B” Lead
8Ka
“A” Lead I
s 5Ka
8K
8U = a 5U I
I 5Ka
8L 8Ka 5L I
8Ka
Q3 Non-fP End (Non-Lead End) I Q3 IP End (Lead End)
} Lead Configuration i i.ead Coniiguration
“A” Lead gKga BKa
—-—1 (Left side)
“B” Lead B8Ka 03
5Ka
(Right side)
5Ka
Non-IP End
Figure 18.1-B
I
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC07-0

Notes:
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(Q3) Inductance Nominal 15 to 16 mH
Hpor [VT21Q3 |EE1113 | al .
Leor {VTc1Q3 |EE1213 | ¢l js7o mH
Hpor |VTc1Q3 |EE1213 ¢l Th
Leor [VTbIQ3 |EE1313 b1 "‘lf g Y 1§70 mH
Nominal 30 to 32 mH
Total Inductance
EE1113 ai _
1EE1313 | b1 27741 o
Q4 Power Lead -
Q3 Power Lead 3 /' AL mH
(Q3) Q-Factor Nominal 1.0 to 1.2
Total
Connect| Fermi CERN KEK otal Q
Hpor |VTalQ3 [EE1113 ai
Lpor [VTc1Q3 |EE1213 c1 /- T
Hpor |VTc1Q3 |EE1213 ci
Leor |VIbIQ3 |EE1313 b1 PR
Nominal 1.0to 1.2
Total Inductance
Hpor |VTalQ3 |EE1113 at
Lpor {VTb1Q3 |[EE1313 | bl A
Hpo‘r Q4 Power Lead
Leot Q3 Power Lead [ - 2_
ren Zﬂ“nqn’/ /({/c/pg"
Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly
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LHC Serial No.: LMQXC07-0
Notes:



R

TD/Engineering & Fabrication Specification # 5520-TR-333729

JTuly 13, 2005
To measure the resistance ofa Thermometer (RTD):
1. Use Hewlett Packard HP3457 A digital muftimeter.
2. perature of building within +- 5 degrees.
3.
4

ey

Rev.D
Record tem
Press line button to turn line on,
Connect wires as shown in Figure below.
U+ (Black) to Sense HI
I+ (Yellow) to Input Hi
U- (Red) to Sense LO
I- (Green) to input LO
Push biue button {function key) once.
Push OHMF button,

LN e,

OHMF Button Blue (function) Bution

} Thermometer

(RTD)

Press line button to turn line on,

Connect wires as shown in Figure below.

Push blue button (function key) once.
utton,

N oo
s
c
.0
=
.
I
=

OHMF Button Blue {function) Button

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC07-0
Notes:
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Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building {(£5°): R
Component Fermi CERN Range Resistance
Q3 RTD, primary a3 | TTe313 | 6010700 4@
Q3 RTD, redundant TbQ3 TT8323 | 6010700 o4 T4 Q@
(3 Cryogenic (warm-up) Heater (LE) -
7 gire at top (CERN #1 1) wiaQ3 | EMB313+) )y .
—— (wmm)Hem TP 1 | iewssel ¥ 505
ryogenic (warm-up) ster (LE) - _ : aatd |
g botiom (CERN#1 ) _ w2 | EHE3TS o
Q3 Cryogenic (warm-up) Heater (Non-LE)
wire at top (CERN #2 i+ Wb EHSSZSJ , 107
e - e (oD 6101850 | T 181
ryogenic (warm-up eater (Non- i
o6 at bottorn (CERN #2 1) W23 \ EHes23 o
(“\ /
T::chnician(s) <) Date
Using the Hewlett Packard HP3457A digital multimeter, Measure the Protection {Strip) Heater
Resistance for Q3.
Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK Description Limit Resistance
H1aQ3 YT1113+ HA1 . . -
— CircuitA | 2810320 2&.©9
H2aQ3 | YT1113- HA2 )
H1bQ3 | YT1123+| HB1 S GU
Circuit B | 281032Q | © 4
H2bQ3 | YT1123- HB2
(F"ﬁ\ q
Technician(s) Daté
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0
Notes:
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18.2 Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below. Record Initial resistance of Corrector Element and record
below.
X Corrector Bus Leads
V3A | V3B | H3A | H3B | B3A | B3B | B6A | B6B l &
V2A | V2B | H2A | H2B | B4A | BaB | Aaaa | AsB |
VIA { VIB | H1A § HI1IB § A2A | A2B | A3A | A3B
(View Looking frqm DFBX into Q3)
Power Labels iti
Corrector | Corrector Readout Labels Resistance h.utlal
Assembly | Element ™ l o Resistance
A2A EE8223 o6
O6 MQSX
Masx MQSX EE8223 A2B A2A A2B " o5
V3A EE8113 Y,
Q_ MCBXV
MCBXV EE8113 V3B V3A vVaB AD
V3A V3B 11.30
H3A EE8123 .
' Q2 MCBXH
MCBXH EE8123 H3B H3A H3B 2{.30
. -3 - H3-. .
MCBXA — - L !O 3
B6A EE8513 LOP
: =4 MCTX
MCTX EEB613 B6B B6A BSB | Qg )2
B6A B6B Ay 1)
B3A EE8313 . O
' : 02 MCSX
MCSX EE8313 B3B B3A B3B 27 &5
B3A B38 21.86
ASA EE8423 A
MCOSX
MCOSX EE8423 A4B AdA | AdB i 81
AdA A4B ~ ¥
 B4A EE8413 Lol
- - - MCOX
MCSOX MCOX EE8413 B4B B4A B4B 1.4
B4A B4B 4 4l
A3A EE8323 el
. MCSSX
MCSSX EE8323 A3B A3A | A3B 1595
A3A A3B " 1 Y
: W/lo /oo
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0
Notes:
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19.0 Beam Tube Insertion
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19.1 Inspect the Beam Tube (MC-369522) for damage. Clean Beam Tube using lint free Heavy Duty
Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol (Fermi stock 1920-0300) as per Insulated

Beam Tube Assembly for Q3 (MD-369838).
A
‘5'/04/ iy

. ;ef:hnician(s)

J/-J- )

Date

192 Using Insertion Tooling, insert the Beam Tube (MC-369522) into the Magnet Assembly as per

‘Beamj}lﬁbe Insertion Tooling (MD-369789).
LT \

' ,f'fechnician(s)

19.3 Place a
. o

Tﬁéhnician( 5)

f~1O-8

Date

ark 45mm from the Kapton insulation on Non-IP End of the Beam Tube.

Z {~ | > —+
Date

19.4 Verlify WCement of the mark in Step 17.4 is correct.
-’
ll/ [ ,b/ ¢S

Y,/
CfewChitef

195  Using
: '/ﬁchnician(s)

Date

the W achs Cutter, cut the Non-1P End of the Beam Tube at the mark.
]

[~10-05

Date

19.6 Measure the inside Beam Tube length and record this measurement below.

Step Description Measurement
PR
Beam Tube Length 70
17.7.1 ff(g
Subtract 8650mm (+2mm) - 8650mmz
1772 | (Length to be cut from IP End) = J40
. f I-/"/,’.‘-" i -
e /)6 O3
- "}{éhnician(s) Date

Q3 LMQXC Cold Mass Module Assembly

Page 47 of 102

LHC Serial No.: LMOQXCOQ7-0
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19.7 Usmg the number recorded in Step 17.7.2, measure and place 2 mark at the IP End of the Beam Tube.

”;
i T
L

-
= A - "7 J
)%hmman(s) Date

Verify that the placement of the mark in Step 17.8 is correct.

.l Jﬁﬂ‘lﬂ,

1
Crew Chibf Date

//

19.9 Using thg Wachs Cutter, cut the IP End of the Beam Tube at the mark.
v A
Y

R —

A [ ~io- o7
) _.ﬁ:chnician(s) Date

19.10 Measure and verify Beam Tube length is 8650mm (+2mm). Record Actual Beam Tube Length below.

Actual Beam Tube Length 8(0 Lf Cf ™M
" ( [ !J G l %N
Techmuan(s) Date
. / —
p [ i /I ! / DS
Respon51bie AutﬁontylPhysicist Date

19.11  Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.5pA)

@ Have C

(= ief verjfy setup and sign below before continuing.
yiy, L g
Crew Chief Date
Hipot Leakage or Failure Voltage Pass Fail
Beam Tube to coil, heaters
and ground i~5;2\_,"> r] ;4 /
C e H////(\‘%‘
Techniciah(s) 1] Dat?

'”777/7//1) //éf L [9- 00 (S diig

Résponsible Auth/ ty/f’hysicist Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0

Notes:
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20.0 Dome Enstallation
20.1 Reposition the IP End Dome as shown in Q3 Cold Mass Welded Assembly (ME-390529) using the
Horizonta_l,MﬁBmss Line from step 14.9. .
— e d "v-u..\
&"&:hnician(s) Date
202 Ensure Spider Assembly (MB-430096) is installed properly as per Q3 Module Assembly
(ME-369900).
\ Ny nl2lgs
Responsitife Authority Date !
203 Remove IPFEnd Dome.
W ag (/77— .
,"{’ echnician(s) Date
204 Tack weld the corrector mounting hardware in place as per Q3 Cold Mabs Welded Assembiy
( ME/890529)
e — / /o5
Vol A, U/ ©5
Weldor(s) Date
20.5 Puytty / Bfycast afl nuts and bolts that remain unwelded.
L e
?f echnician(s) Date
20.6 Re-instail }P End Dome.
P . .;’.'-?v.. [— /
7 ,,---i/"‘n,;»‘.{ﬁ o2 f/’ /‘/U Yol
T;(hnician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0

Notes:
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20.7 Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per Q3 Cold

Mass Welded Assembly-{ME-390529). 7
Al A o~ 1 1/ S

Weldor(s) Date
ST
j
{208/ Weld the IP End Dome, skip weJdaround to mj imize distortion per Q3 Cold Mass Welded
f\¥ Assembly (ME-390529). :
H-1q- o5
Weldor(s) Date

20.9 Mount and adjust the Shipping restraint screws.

Note(s):
Weld to corrector if necessary.

B &chnician(s) Date

20.10  Reposition the Non-IP End Extension Tube as shown in Q3 Cold Mass Welded Assembly

(ME-390529) using the Horizontal Witness Line from step 11.10.
- i ’:, e
e UTIE=Y,

}Icchnician(s) Date
20.11  Tacksweld the Extensior\x Tube (MD-390667) to the Cold Mass per {ME-390529).
M A e~ !/ / /e S
Weldor(s) Date
20.12 VWhe Exppr_}gnn Loop has not been damaged and is functioning properly.
7 lrae mers

~ Téchnician(s) Date

Q3 L.MQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0
Notes:
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20.13 Repos\;;;(_)g ):}ae;}l onrl_E..Ennd_?:)me. / _ N
'Te(,(hnician(s) Date
20.14  Ves Splder Assembly {MB-430096) has not been damaged is functioning properly.
/ " GasT } S o
fc/ Chnician(s) Date
20.15  Ensure Spider Assembly (MB-430096) is instailed properly as per Q3 Module Assembly
(ME-369900).
e, Ok)r ll!lllgg
Respons‘.lb@e Aulhonty Date
20.16  Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome as per
Q3 Cold Mass Welded Assembly (ME-390529).
Y./
Il ot L)1) 65
Weldor(s) Sex22 Date 7
20.17  Weld the Extension Tube (MD-390667) to the Cold Mass per (ME-390529).
/" /H/ %3
Date/
20.18  Weld the Non-IP End Dome, skip weld around io minimize distortion as per Q3 Cold Mass
Welded, Assembly (ME-350529).
J;W / /
Cly e/ [t /2/® 5"
Weldor{s) & CGo D Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC07-0

Notes:
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21.0 Suspension System Assembly
Clean the Suspension System with Ethyl Alcohol (Fermi stock 1920-0550} and Kimwipes
{Fermi stock 1660-2500) or equivalent.
Part Name Part Number Quantity Completed
Fixed Support Assembly (ME-390041) 1 P
rd
Sliding Support Assembly (ME-390042) 1 4 P
<
Tie Bar Assembly (ME-390400) 2 e
Tie Bar Shim, 6.4mm (.25(°") (ME-390118) 4 4
Tie Bar Shim, 2.4mm (.093") (ME-390119) 4 /
Tie Bar Shim, 0.8mm (.031”) (ME-390120) 4 ' g
Suspension System Adjusting Screw {MB-390039) 8 4
o
Id
M16 x 70mm SHCS (MA-393021) 8
Washer e
(.656” ID x 1.38” OD x .13” THK STN STEEL) | (MA-390377) 8
End and the Non-IP End of the Vacuum Vessel with a temporary sticker or equivalent.
~7 V4 ‘"*\ ~, /S / 4 ] QT_,
‘ .}e’chnician(s) Date
Insert the Fixed Support Assembly (ME-390041) into the Vacuum Vessel and position at the
IP End
VAR e [2 -
/ echnician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0

Notes:
Page 52 of 102



I TB/Engineering & Fabrication

Specification # 5520-TR-333729

{ el July 13, 2005
: “\ Q Rev.D
j 234 Hipot the Cable Busses according to tables below. Hipots are done @ 3kV. Hold for 30 seconds.
Hi Potential
Ramp Rate (3000 V) Grounded Leakage o
= " A=z }rm/u\f{
- " ED 2700 .
Everything .
10 V/sec 5L else i 747 A
3Vlsec . ,
Coil - Ground 8u E"ee'?’;';'“g o
Coﬂ - Strlp Htrs |
,i?ﬁZ;QQD (214 -0y
- r)’{echnician(s) Date
} ! . A . o et %Lev; 7
: { b U CLGige @ WET daeke by b L
j 3 _{’i\_, e b e - . o . - u
‘Eé' 1“\_/"' oo b Tb E i...X\\B yliget ‘*P* A ‘“ L!”LL l— (/4'2%; { / “

; .’:' ) ” g - " ﬂ’/ ey
Uit Hadler~ o L grivtadas’

]i'"‘\’ ™~ .) J-/\./ I

Rdts | finpeis o {etlon

EL- 347
gsL -\
L3N
du — V.01
bms — 193]

Q3 LMQXC Cold Mass Module Assembly
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235 Hipot according to tables below.

Final Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3

Looking from DFBX to Q3
| Gray-500V | | Others—QV ### | Others — OV
mcexa| | vaA { vaB | H3A | H3B " {MCBXA | This shows the
it e corrector bus in its
Q2y o V2A V2B | H2A | H28B S MCSOX final configuration as
a1l - i y1A | ViIB | HIA | HIB it enters the DFBX

s | v S R S
E=V3A
Need to verify that there  feseamm } i N o] e
is no continuity between §- - T==\/2 s —Ad4 AB—
any of these paths m%u%:;% x |- >z<zw«| B &
o S\ A S A2B==A3A” A3B—
g e AR s e e SR At 110w BT ST ST NP SR AT R L B v o
Measurement
i B36 | BGA : BEB | |
Hipot#1 ) e O:w _
Gray — 500V | B4AB | A4A : A4B | Uo7 ua
Others — 0V S A2B | A3A A3B ' %
Hipot#2 | | VA | VaB | H3A | H3B | B3A | B3B | B6A | BGB j
Gray - 500V | - : B4B | AA | AdB ] ’DAJ pA
oot
Others — 0V A2B | ABA i A3B | -
Hipot#3 | Rl 1121 | H3B | B3A | B3B | B6A | B6B ;
e Lo el i s sk s o N7
Gray—500v | | V2A ] V2B | H2A | H2B | B4A | BAB | AdA AdB | 3 A
Others-0V | [ ViA | VIB | HIA [ H1B | A2A | A2B | A3A | A3B |
Hipot# | | VBA | V3B i H3A } H3B | B3A
Gray-500v | | V2A | V2B | H2A | H2B | BAA |
Others-0V | {viA | viB | H1A | H1B | A2A | A2B | A3A | A3B i |
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC07-0

Notes:
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Final Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3
Looking from DFBX to Q3
Measurement
Hipot#5 | V3A } V3B | H3A | H3B | B3A | B3B | B6A | B6B
Gray-500V | - | V2A | v2B | H2A | H2B AdA | AdB
Others - OV i VIA [ VIB | HIA | HIB A3A | A3B
Hipot #6 ivsA|vaB | H3A | H3B | B3A | B3B
Gray-500V {  § V2A | V2B | H2A | H2B | B4A | B4B
Others — OV | viaA i viB | H1A i H1B | a2a | A2B
Hipot#7 1 - -1 V3A i V3B | H3A { H3B { B3A | B3B | B6A | BB | -
Gray—500V { | V2A | V2B | H2A | H2B | B4A ; B4B | AdA | AdB 2353 A
Others-oV | | y1p i VIB | H1A ;: H1B | A2A £
4 ,‘..M“;f'“mm"'
/_j,('a >
) %hnician(s)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0
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24.0  Installation of Hypertronics
24.1  Assemble/Install Hypertronics Connectors, Without Cover at Non-IP End as per Q3 Module
Assembly (ME-369900). Pin Numbers for connectors are shown.in Table 24.1 below.
Table 24.1
. Fermilab] CERN | KEK -
Modauile Pin Label Label Label / Description
M1 1 Blank Module
M1 2 7
M1 3 ) /
M1 4 /
5

M1

VTaiQt.

EE1111

, primary

EE1321

1
M2 2 VTa2Q1 “JEE1121 a2 Q1 Ledd Voltage Tap "a", redundant
M2 3 VTciQl [IEE1211 | c1  |Q1 Cénter Voltage Tap "c”, primary
M2 4 VvTc2Q1 [EE1221 |e c2 ]Q1 Lenter Voltage Tap "¢*, redundant
M2 5 VTb1Q1 |EE1311 b1 1QVLead Voltage Tap "b", prima
M3 1 VTc2Q2a (EE12 2a Center Voitage Tap "¢", redundant
M3 2 VTc1Q2a |EE1212 A1Q2a Center Voltage Tap "c", primary
M3 3 VTa2Q2a JEE1122 " / |Q2a Lead Voltage Tap "a", redundant
M3 4 VTa1Q2a |[EE1112 } / ]|Q2a Lead Voitage Tap "a“, primary

= ,

"b" . redundant

Q1 Lead Voltage Tap

Qb Lead Voltage Tap "b", redundant

VTc1Q2b

EE1512

_ Q2K

Center Voltage Tap "c",

= HrEx 320 5 Bt e e R I S TR i
M4 1 E1 />, 1Q2a Lead Voltage Tap "b", primary
M4 2 VTh2Q2a |EE1322 ~,]Q2a Lead Voltage Tap "b", redundant
M4 3 VTb1Q2b {EE1612 / {J2b Lead Voltage Tap "b", primary
M4 4 VTb2Q2b {EE1622 .
5

VTc2Q2b

1 VTa2Q3 Q3 Leyd Voltage Tap "a", redundant
M5 2 VvTalQ3 |[EE1413 al Q3 Lead Voltage Tap "a", primary
M5 3 VTa2Q2b |EE1422 Q2b Lead\Voltage Tap "a", redundant
M5 4 VTaiQ2b |EE1412 Q2b Lead Woltage Tap "a", primary

5

1 VTc1Q3 7 |EE1213
M6 2 VTc2Q3 |EE1223 | c2  |Q3 Center Voltage Tap "¢", redundant
M6 3 VTb1Q3 |EE1313 b1 [Q3 Lead Voltage Bap "b", primary
M6 4 vTb2Q3 |EE1323 |- b2 |Q3 Lead Voltage Tap "b", redundant
M6 5 Empt Empt No connection
M7 1 Blank Module
M7 2
M7 3
M7 4
M7 5

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXCD7-0
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21.3 Install the Suspension System Adjusting Screws (MB-390039) and Socket Head Cap Screws
} (MA-393021) into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
threads with Molybdenum Disulfide prior to installation.

. 7 . ;
L 15 © 5

Te’c};ﬁician( s) Date

214 Adjust the Vertical and rotational alignment of the Supports using the Suspension System Adjusting
Screws (MB-390039). Ensure all four screws are in contact with the Support and that Diametrically
Opposing Support Lugs are equidistant from the Vacuum Vessel Wall.

Adjusting Screw
(MB-390039)

.~ '
A (/3 o J
";Déhnician(s) Date

21.5 Insert the Sliding Support Assembly (ME-390042) in to the Vacuum Vessel and position at the
Non-IP End.

ST T R
ol e //-—’Q’"O\(

Iﬁeffﬁciﬁ“{s) Date '
_/

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0

Notes:
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21.6 Install the Suspension System Adjusting Screws (MB-390039) and Socket Head Cap Screws
(MA-393021) into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
threads with Molybdenum disulfide prior to installation.

dis ; ; e
- - /1- !L,. & "

4 %chnician(s) Date

217 Adjust the Vertical and rotational alignment of the Supports using the Suspension System Adjusting
Screws (MB-390039). Ensure all four screws are in contact with the Support and that Diametrically
Opposing Support Lugs are equidistant from the Vacuum Vessel Wall.

Adjusting Screw
{MB-390039)

A B [ 5-e
/%chniéian(s) Date

LHC Serial No.: LMQXC07-0

Q3 LMQXC Cold Mass Module Assembly
Notes:
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21.8 Assemble the Suspension Systern using the Fixed Support Assembly (ME-350041), the Sliding
Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390167). Thsert Tie Bar
Shims (MC-390118), (MB-3901 19) and (MB-390120) between the-Sliding Support Assemblies
(ME-390042) and the Tie Bar Assemblies (MC-390400) as required.

(Reference drawing: ME-390525).

Nt > [1-/S- S,

Tech#ician(s) Date

21.9 Measure the distance between the Suspension Rings at the bottom of the Threaded Rods and
record measurements below. Copy this page and place copy in designated book for later reference.
(TR-333730, Q3 Cryostat Final Assembly, Step 5.1). T

" . *

Non-IP North to IPNorth <1598 )

Non-IP South to IP South <L BR hun

= 3 1 I
O ARG
Techniciag(s) 7 Date / /

21.10  Measure from the face of the IP end vacuum vessel flange to the inside surface of the IP end
suspension system. . -

Record measurement here: SR 9.8

L7 e, ([ 155,

’ :chhm'cian(s) Date

21.11  Measure from the face of the Non-IP end vacuum vessel flange to the inside surface of the Non-IP
end suspension systém. - - :

Record measurement here: 2°0%.%5

T IFy

e
u /fechm'cian(s) Date

21.12  Label the IP End Support and the Non-IP End Support.
(Writing on the G-11 Support is acceptable).

Techniciaﬂ(s) 6 Date! 7

2113 Loosen each Suspension System Adjusting Screw (MB-390039) 1/2 turn and remove the
” - Suspenion System from the Vacuum Vessel. o

Technician(s) Date

2L14 Cop_ﬁgfxre the Sugpension Tooling for Q3 Assembly. per Cryostat Layout Tooling & Assembly
¢+ (ME:364604). Place Suspension Assembly on the fooling and make necessary adjustments to the

too‘ling. \ ( 1 Z,O{

Date

Q3 LMOQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0
Notes:
Page 55 of 102



TD/Engineering & Fabrication Specification # 5520-TR-333729
July 13, 2005
Rev. D

90279) to the Support Assemblies.

| |- Z2-o7F

Date

21.15 Assembig the Suspension Mounting Brackets (MD-3

d Mass and place on tooling. The Suspension system may

21.16  Slide the Suspension System over the Col
shim sizes and locations prior to disassembly.

be disassembled during this step. Record

Note(s):
Ensure that the Suspension System i

the IP Non-IP Ends.
“Vf?i/&? I-22-05"
ﬁpﬁaﬁan{s) Date

s configured properly to the Cold Mass with respect to

21.17  Venfy l9¢king collars exist only at IP End support.

Crgv Chief

/L 22~ oy

Date

21.18 / Establish alignment between the Cold Mass and the Support system. Install shims between the
Brass Slide Bars and the Stainless Steel Biocks on each support as needed.

Record Shim size and tocation below.

East-North : O g% East South ° 0 j/B

West-North ,.,O gb - West-South .

‘3@9 |.zz-o5

/’l’gj(nici an(s) Date

21.19 Alignment of the Cold Mass and the Support System.

- - ) ‘ -22- Of
/ / Crew Chief Date

s Brackets (MB-430082) as per Q3 Module

5120 Weld the Cold Mass to the Outboard Cold Mas

Assey ly (ME-390900). .
ity 4 et /2265

Weldor(s) b Date |

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0
Notes:
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21.21  Add 112.5mm to the number recorded in Step 21.10 and record below.
Recorded measurement from Step 21.10: m 5
Add: + 112.5 mm
o Record New Total: 21 72.0
. \1-2X-©0S

Teetinician(s) Date

4
2122 { Add 337.5mm to the number recorded in Step 21.11 and record below.

Recorded Measurement from Step 21.11: bg‘

Add: + 337.5 mm

. y Record New Total: 23’4 b
/!(/Q’/;L’RD ' {'Z.Z'Of—

(’l)échnician(s) Date

2123  Position the 1P End of the Beam Tube at the distance recorded in Step 21.21 from the inside surface
of the IR (G-10 support.

-3

—
i 282

““Pchnician(s) Date

21.24  Measure the Non-IP End of the Beam Tube from the inside surface of the Non-IP End support.
Compare this number to the number recorded in Step 21.22.

Note(s):

These numbers should be the same to within 1 mm. If these numbers differ
greater than 1 mm, contact Responsible Autharity/Physicist.

Record measurement here: - 24 4

‘Recorded measurement from Step 21.22: 1 Ly

.
Mo /|-Z8-05
Téc)gician'(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0

Notes:
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21.25  Measure from the IP End of the Beam Tube to the Spot Face on the IP End Dome. Record below.

. Record measurement here: ?_é\"

T [V EasY.
}(hmc:lan( s) _ Date

2120 Subtzact lSmm from the number recorded in Step 21.25. Thls is the Spacer width for the IP End.
+* Récbrd betow. Ny N

Recorded Measurement from Step 21.25: 25

Subtract: - 15mm
i
v Spacer width for the IP End: Cf’
/‘} 7 }.7, o
Date

2127 Meaéur‘e from the Non-IP End of the Beam Tube to the Spot Face on the Non-IP End Dome.
Record below.

. Record measurement here: \ 5

s ; -
/ —Nj«’_ﬂ:-,_,z o P = S

&3
/Tec.hmcmn(s} Date

e

21.28  Subtract 15mm from the number recorded in Step 21.27. This is the Spacer width for the Non-IP
End. Record below.

Recorded Measurement from Step 21.27: 1\{)
Subtract: - 15mm
Spacer width for the Non-IP End: J Y T{‘;
e S
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0

Notes:
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23.0 Electrical Inspection

23.1

To me

Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass. Refer to
the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

asure the Resistance of a Q3 Cold Mass:

—_—— e e g U A N O VMIAaSS,

1. Use Valhalla Scientific 43008 digital micro-chmmeter.
2. Set Test Current to 0.1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on.
5. Turn test current off,
6. Connect I,y to “A” Lead as shown in figure 23.1-A.
7. Connect | to “B” Lead as shown in figure 23.1-A.
8. Tur test current on,
9. Connect Vyyand V g to voltage taps as shown in resistance table.
10. To measure Total with leads, connect V to “A” Lead and Vioto “B” Lead.
11, Atthe IP End, jumper the 8Ka leads as shown in Figure 23.1-A.
12. Read resistance and record in traveler.
I “B” Lead
8U - 8Ka
“A” Lead l
. “B” Lead | Il s SKa
8L 8Ka
Q3 Non-IP End (Non-Lead End) I Q3 IPEnd (Lead End)
Lead Configuration | Lead Configuration
YR aanos N Sh.:““” o0 e
@ - by —] (Left side)
O G S “B” Lead 8Ka
Test Temp VLQO GTE 03
m:i:;:la 20mV 200my 2V CIIEI'GM fg 5Ka
(Right side) .
5Ka 8Ka
Non-IP End IP End
Figure 23.1-A
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0
Notes:
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(Q3) Resistance Nominal 3.35 to 3.45 £
v -
oltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
Vig |VTalQ3 [EE1113 ‘al -
Vio |VTc1Q3 |EE1213 ct 5,40 o
Vl‘ﬂ VTCIQ3 EE1213 ci 4 P
Vio [vTb1Q3 |EE1313 b1 = A0 Q
Total Resistance with Leads
Nominal 6.75 to 6.85

Vy |VTalQ3 [EE1113 atl . ]
Vio |VTblQ3 |EE1313 bt W&\ g
VHl Q4 Power Lead "r
Vio Q3 Power Lead A 0 -@; Q
s Y-»; S 2 ool
Technician(s)} s Date

Check resistance of Redundant Voltage Taps.

Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vii VTa2Q3 EE1123 a2 )
Vo | vrc203 | EE1223 | 2 3071 g
Vi VTc2Q3 EE1223 c2 o
Vio VTb2Q3 | EE1323 b2 DNLC o
Technician(s) Date |

Q3 LMQXC Cold Mass Module Assembly
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To measure Ls and Q of a Q3 Cold Mass:
~—Teda e LS and W of a W3 Lold Mass:
) 1. Use Agilent 4263B LCR Meter.
2. Turn power on by pushing line button. Wait 30 seconds until display screen is lit.
3. Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.
4. Push Auto/Hold button to release hold.
5. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the
level recorded in the lower right corner of the display screen is 1V or 1000 mV.
8. Connect H,, to “A” power lead as shown in figure 23.1-B.
7. Connect L, to “B” power lead as shown in figure 23.1-B.
8. Connect Heotand Ly, buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in table.
I “B” Lead
8U
_“A” Lead I
8L ) 8Ka
. Q3 Non-IP End (Non-Lead End) I Q3 IP End {Lead End)
4 Lead Configuration 1 Lead Configuration
“A” Lead 8Ka 8Ka
r-\_____,: (Left side) —
“B" Lead B8Ka Q 3
5Ka
:(Hight side)
5Ka 8Ka
Non-fP End fP End

Figure 23.1-B

Q3 LMQXC Cold Mass Moduie Assembly
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(Q3) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
Connect| Fermi CERj:I_ - L(EK Total Inductance
Hpor |VTalQ3 |EE1113 | at . o - |
Lo Viois JeBi2s | ot | W22
Hpor |VTcl1Q3 EE1213 ¢l T et
Lpor |VTD1Q3 |EE1313 b1 o mH
Nominal 30 to 32 mH
Total Inductance
Hpor |VTalQ3 |EE1113 |  al _, ,
Loy [VIDIQ3 (EE1313 | b1 T mH
Hpor Q4 Power Lead
Cj\ i =,
Leor Q3 Power Lead 50 e mH)
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
tal
Conmect] Fermi | CERN | KEK Total Q
‘Hpor |VTalQ3 |EE1113 al i
Lpor [VIclQ3 |EE1213 ¢ '
Hpor [VTc1Q3 EE1213 c /- i
Lpor |VTHbIQ3 |EE1313 b1
Nominal 1.0 to 1.2
Total Q
Hpop |VTalQ3 |EE1113 ai \ -
Lpor |VIDbIQ3 |EE1313 b1 \
Heor Q4 Power Lead
Leor Q3 Power Lead \
e . ; Aol .'/',~ P
- ‘—T SLn “ .f/__,;,*-/{‘;n
Techniclan(s}) 7., Date !
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LIMOXCG7-0
Notes:
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1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
U+ (Black) to Sense HI
1+ (Yellow) to Input HI
U- (Red) to Sense LO
I- (Green) to Input LO
5. Push blue button {function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4WQ) {(meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewlett
Packard HP3457A SENSE INPUT
g | e 1 s Y i [ s o B e [ s el

s | s s [
| Y s I s ot
| wnas | 3 o | |

it f s Jf e e |
v | on § e s |
f ot f e f s |

Lo

5,
,

AWGO
Line T3 30 [ e [ e
e |

e

I
OHMF Button Blue (function} Button

U+ Black
1+ Yelow
U- Red

I- Green

Thermomeier
(RTE)

To measure the resistance of a Cryogenic (Warm-up) Heater

e S

Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

Read resistance in ohms and record in traveler.

Hewlett HP3457A

Packard SENSE INPUT

OoOaas
s I [ oo [ |
| o o [ s e |

B

Q3 LMQXC Cold Mass Module Assembly

. JW0Q
Line £33 £ e I ol ! e s e e ‘=”-_-"='7
O ooes= e I |
/1' ? - e
OHMF Button Blue (function) Button
Warmup

Heater

LHC Serial No.: LMQXC07-0
Notes:
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Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+ 5°):
Component Fermi CERN Range Resistance
Q3 RTD, primary TaQ3 TT8313 | 6010700 | X o
Q3 RTD, redundant TbQ3 TT8323 | 60070 Q CORPR|
Q3 Cryogenic (warm-up) Heater (LE) - | criamia, | -y
: . W1aQ3 EHB8313+ .
wire at top (CERN #1 | L -
__wireatiop (CERN#1L) — ltomsa] |@T5
Q3 Cryogenic (warm-up) Heater (LE) - w2aQ3 | EHE3a- _
wire at bottomn (CERN #1.1-) _ ' O

Q3 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 |+)

Q3 Cryogenic (warm-up) Heater (Non-LE) -

WIbQ3 | EHB323+ o
1601850 (¥

W2b()3 EHB323-

wire at bottomn (CERN #2 }-) [0
P S ; ~ /o v
. - tw-/u’ P \E‘ /fbﬁ" :/ \;.: :
Technician(s) Date/ f

Using the Hewleit Packard HP3457A digital multimeter, measure the Protection (Strip) Heater
Resistance for Q3.

Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK { Description Limit Resistance

H1aQ3 | YT1113+| HA1
H2aQ3 | YT1113-| HA2

H1bQ3 | YT1123+ HB1
Circuit B 281032Q | 7% B
H2bQ3 | YT1123- HB2 ol

/
S F o ) /oo
Daté /

Techni{ian(s) ’i\

CircuitA | 2810320 21X (9"&

o

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0
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| 23.2 Check Q1 & Q2 Instrumentation Bus Wires for Continuity.
Modulel Pin I Fermi ) CERN ] KEK ! Description Done
M2 VTa1Q1- EE1111 at 1Gn Lead -'Vl_tage_Ta‘p' :'v',a"-,.primary R

M2
“M2
M2
M2
M3
M3
M3
M3
M4
M4
M4
M4
M5
M5

a2 [Qf Lead Voltage Tap "a", redundant
Q-1 Center Voltage Tap "¢, primary
01 Center Voltage Tap 'C", redundant
Q1 Lead Voltage Tap *b", primary

oE

H

i
E

i

..h .—.a.

i

m- 2b Center Voitage Tap "¢", primary _
Q2b Lead Voltage Tap "b" redundant

CHEN Ty =
o |5 e [ B | o Lo votage T e >
} M6_ 2 ‘VTa202b | E£ 1422 Q2b Lead Voltage Tap "a, redundant /
M8 1 ' Corrector voltage tap Q1-H1 (skew dipote) (on
MCBX, MCBXH, A+ lead) -
5 Corrector voltage tap Q1-v1 (normal dipole) (on
MCBX, MCBXV A+ lead) e
3 Corrector voltage tap Q2-Hp (skew dipole) (on -
MCBX, MCBXH, A+ lead) -
4 Corrector voltage tap Q2-v2 {normal dipole) (on -
MCBX, MCBXV, A+ lead)
1 Q1 Cryogenic Heater lead end - wirg at top el
(CERN #1 I+) -
C

=

—

=
u

C

Q1 Cryogenic Heater lead eng - wire at bottom

(CERN #1 |-

Q1 Cryogenic Heater non-lead eng - wire at top
N #2 |4 ' :

(CER )

Q1 Cryogénic Heater non-lead end - wire gt
bottom (CERN #2 i-)

Q2A Cryogenic Heater lead end - wire toward

cold mass end plate (CERN #1 14)

Q2A Cryogenic Heater lead end - wire toward

cold mass mag center (CERN #1 I-)
Q2A Cryogenic Heater non-lsad end- wire

oward cold mass erid plate (CERN g2 1+)

=
=
ey

“!

|

H

Q2a Center Voltage Tap "c", primary e
m- =
m-
m ~
ez ] o ontervotag T o
m- Q2a Lead Voltage Tap "b", primary ' '
e | s LoatVolage Tap e
m- p
Q

AY

<

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.- LMOXC07-0
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Moduie\Pin Fermi \ CERN \ KEK \ Description Done
Q2A Cryogenic Heater non-lead end- wire
M1t | 4 W20Q2A | EHB322- toward cold mass mag center (CERN #2 I-) -
' i Heater lead end - wire toward
iz | 1| W10 m- Bt M

QZB Crydgenic Heater lead end - wire toward
N#11)
Q2B Cryogenic Heater non-iead end- wireé
oward cold mass end plate (CERN #2 1+

Mi2

- M12 W1bQ2B | EHE8342+
4

Q2B Cryogenic Heater non-lead end- wire
M12 - w2pQ2B toward cold mass mag center (CERN #2 ] e
Mi4 mm fon (Sirp) Heater, (2" circu) (CERN|
Q1 Protection (Strip) Heater, ("a" circ s
w (11 Protection (Strip) Heater, {“b" circuit)
Mi5 | 2 (y2a Protection (Strip) Heater, 1-4 & 2-3 circuit .
(FNAL lead A+) (CERN lead #1+4) -
_ M15 H2bGH m HB2 | otection (Strip) Heater, ("b" circuit) {CERN %
M16 | 1 7 Q2a Protection {Strip) Heater, 1-4 & 2-3 circuit -
(FNAL lead A-) (CERN lead #1-) .
M6 | 3 Q2a Protection (Strip) Heater, 1-2 & 3-4 gircuit
(FNAL lead B+) (CERN load#2+)
M6 | 5 (Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit
(FNAL lead B-) (CERN lead #2-) -
Mi7 | 2 b Protection (Strip) Heater, 1-4 & 2-3 circuit
. Al lead A-) (CERN lead #1-) P
ion (Strip) Heater, 1-4 & 2-3 circuit
oy (o] _wmeen | v || a1 g
M8 1' Qb Protection (Strip} Heater, 1-2 & 3-4 circuit
(FNAL lead B+) (CERN lead#2+) -
Mi8 | 3 Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit |
(FNAL lead B-) (CERN lead #2-)
M20 nmm- RTD, primary Wire color: Yolow -
o T Taqi1 | Tresrt | ot AID.prman
e ey | Treet Us | for RO, prmany e Bk _-,

1 RTD, primary Wire color: Red

nm@- z
n-rmm- -
mm-
-imw-

zo nmw- :
mnmm- |

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC07-0
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Module|Pin Fermi CERN KEK Description Done
M20 | 7 TaQ2a_V+ TT8312 U+ Q2a RTD, primary Wire color: Black ~
M20 | 12 TaQ2a_v-| TT8312 U- Q2a RTD, primary Wire color: Red pd
M20 [13] ToQza iy TT83221+ | " |Q2a RTD, redundant. Wire-color: Yellow -~
M20 | 14 ThQ2a_I- | TTg322 I- Q2a RTD, redundant: Wire color: Green L~
M20 |15] ToQea vi TTea2zUs| aga RTD, redundant:- Wire color: Black Eln
M20 | 16| TbQza v-| TTaaos U Q2a RTD, redundant: Wire color- Reg ]
M2l | 1| TaQ2biv| TTesaszts | logp RTD, primary Wire color: Yellow —~ ]
M21_ [ 2 | Taqzb i | TTeaser. Q2b RTD, primary Wire color: Green ]
M21 | 3| TaQ2b_v+| TT8332 Us Q2b RTD, primary Wire color: Black -]
M21 | 4 TaQ2b_v-| TT8332 (- Q2b RTD, primary Wire color: Red re
_5_ ToQ2b I+ | TT8342 1+ Q2b RTD, redundant- Wire color: Yellow o
6 TbQ2b_I- | TT8342 |- Q2b RTD, redundant- Wire color: Green -
TbQ2b_V+ TT8342 Uy Q2b RTD, redundant: Wire cofor- Blagk —
TbQ2b_V-| TT8342 U- Q2b RTD, redundant: Wire color: Red —
W am/ 05"
4 Dat 4
S 32 foow roo e
Responsi Authority/Physicist Date

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMOQOXC07-0

Notes:
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orrector Power Leads. Measure

233 Using the Valhalla 4300B, connect 10m
Resistance and record in the table below. Record Initial resistance of Corrector Element and record
below.
Corrector\Bus Leads L
V3A 1 V3B i H3A H3B | B3A | B3B B86A | B6B
V2A | V2B H2A ; H2B B4AA i B4B A4A : A4AB
ViA ! VIB HiA i H1B A2A | A2B A3A i A3B
' (View Loo;(.i"ng fr§m DFBX into 03) o
Power Labels iti
Corrector Corrector Readout Labeis Resistance ".“tla'
Assembly | Element o L ™ lo Resistance
A2A EES223 e[
MQSX MQSX EE8223 A2B A2A A2B -/ g
A2A A2B -7y
V3A EE8113 .
MCBXV
MCBXV EE8113 V3B V3A V3B (72
V3A V3B IPIPRUES
H3A EE8123 3
AT MCBXH
MCBXH EE8123 H3B H3A H3B L0
H3A H3B Y .
MCBXA je { BN
B6A EE8613 S |
‘ MCTX
MCTX EES613 B6B B6A B6B 4g. z;:z
B6A B6B 8. 54
B3A EES313 ‘
Bk MCSX
MCSX EE8313 B3B B3A B3B 2719 7
B3A B3B A7 KL
AdA EE8423 el
= MCOSX
MCOSX EE8423 AAB A4A AAB Vi3
B4A EES413 ‘
- » 0! MCOX
MCSOX MCOX EE8413 B4aB B4A B4B i) 9 A
B4A BAB |2 37
A3A EE8323 e O
MCSSX
MCSSX EES8323 A3B A3A A3B 17 29
A3A A3B )73 3¢
. ; Y - ‘i /’.2 - KR
Technician(s) Date
LHC Serial No.: LMQXC07-0

Q3 LMQXC Cold Mass Module Assembly
Notes:
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_ 23.4  Hipot the Cable Busses according to tables below. Hipots are done @ 3kV. Hold for 30 seconds.
i
Hi Potential
Ramp Rate (3000 V) Grounded Leakage
10 V/sec 8L T else ”qn b
Everything |

10 V/sec 5L else \\(Q " )\‘

n | Everything L

10 V/sec 5U ese 0=y A
3 V/sec. .
Coil - Ground 8u Eve;'lyst:ing 2% M A
Coil - Strip Htrs ‘
3 Visec. - . _
Strip Hitrs --Ground | Strip Heaters | _Evgrythjng TH0 _k '

R - else il
Strip Htrs - Coil : -
Y / 7
’I’echniciarﬁg) Dgé 7
]
)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0

Notes:
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Hipot according to tables below.

Specification # 5520-TR-333729
July 13, 2005
Rev.D

Final Q3 Corrector and Bus Hipots

into Non-IP End

Looking from DFBX to Q3

Lookin

Others — OV

Gray - 500V

of Q3

Others — OV

MCBXA V3A i V3B

H3A

e

H3B

Q2 V2A

V2B | H2A

H2B

_ B3A
B4A

B6B . -

AdB

B3B | B6A |

This shows the
corrector bus in its
final configuration as

B4B : A4A !

Ql:

"I V1A VIB § HIA

A2A

it enters the DFBX

© A2B | A3A

A3B

MCSOX

MQSX

Need to verify that there
is no continuity between
any of these paths

Hipot #1

Gray — 500V §=
Others — 0V

Fzmpre i

. VIA [ VIB : HIA HIB

Hipot #2

Gray — 500V :
Others - 0V

CivaAl

V3B
vaB

. B3A | B3B : B6A ' B6B |
B4A B4B . AdA  AdB
A2A | A2B  A3A . A3B

. B6A | B6B

| H3A | H3B |

. AGA | AB :
A3B

:A3A;

Hipot #3 __ H3B | B3A | B3B | B6A  B6B |

Gray — 500V V2A ! V2B | H2A | H2B | B4A : B4B : A4A : A4B 105 ua
Others - OV - VIA S VIB | H1A I HIB | A2A | A2B | A3A : A3B

Hipot#4 T V3A | V3B ; H3A H3B | B3A | B3B

Gray - 500V | V2A

V2B : H2A

Others - OV S

Q3 LMQXC Cold Mass Module Assembly

VIA : VIB  H1A .

H2B - B4A : BAB i AGA : AB |

HIB | A2A | A2B | A3A | A3B |

LHC Serial No.: LMQXC07-0
Notes:
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| Final Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3
Looking from DFBX to Q3
Measurement
Hipot #5 V3A { V3B ! H3A [ H3B | B3A | B3B  B6A i BsB | 1 oF o
Gray — 500V V2A { V2B | H2A | H2B AdA | A4B 65 uA
Others — OV VIA I VIB : HIA { HIB ! A2A ;i A2B | A3A : A3B
Hipot #6 VBA ; V3B { H3A : H3B | B3A ;| B3B | B6A | B6B | . i
Gray — 500V V2A | V2B i H2A ! H2B : B4A
Others — 0V VIA! VIB | HIA | H1B | A2A
Hipot#7 @ | V3A | V3B i H3A | H3B |
Gray - 500V : . V2A | V2B | H2A | H2B .
Others -0V V1A | VIB : H1A | H1B
} P |
AT LT -
I oV NP . N 1 Dt 2 \/e¥ /0%
Techni¢ian(s) ( ) Da /
}

Q3 LMQXC Cold Mass Module Assembly
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24.0 Installation of Hypertronics
24.1  Assemble/Install Hypertronics Connectors, without Cover at Non-IP End as per Q3 Module
Assembly (ME-369900). Pin Numbers for connectors are shown in Table 24.1 below.
Table 24.1
. Fermilab CERN KEK .
Module Pin Label Label Label Description
M1 1 Blank Module
M1 2
M1 3
M1 4
M 5

=

Q1 Lead Voltage Tap "a"

Q1 Center Voitage Tap “¢", redundant

VTc2Q2a

E1

M2 1 VTalQ1 |EE1111 - al , primary
M2 2 VTaz2Q1 |EE1121 a2 |Q1 Lead Voltage Tap "a", redundant
M2 3 VTciQ1 J{EE1211 . ct |Q1 Center Voltage Tap "c", primary
M2 4 VTc2Q1 EE1221 e c2

S5

VTb2Q1

EE1321

1 EE1222 Q2a Center Voltage Tap "¢", redundant
M3 2 VTciQ2a |EE1212 Q2a Center Voltage Tap "c" , primary

3 VTa2Q2a |[EE1122 Q2a Lead Voltage Tap "a", redundant

4 VTalQ2a |EE1112 Q2a Lead Voltage Tap "a", primary

5

Q1 Lead Voltage Tap "b",redundant

M4 1 VTh1Q2a |EE1312 Q2a Lead Voltage Tap "b", primary
M4 2 VTb2Q2a |[EE1322 Q2a Lead Voltage Tap "b", redundant
M4 3 VTb1Q2b |EE1612 Q2b Lead Voltage Tap "b", primary
M4 4 VTb2Q2b |EE1622 Q2b Lead Voltage Tap "b", redundant
M4 5 VTec1Q2b |[EE1512 Q2b Center Voltage Tap "¢" , primar
M5 1 VTa2Q3 |EE1123 a2 |Q3 Lead Voitage Tap "a", redundant
M5 2 VTa1Q3 |EE1113 al [Q3 Lead Voltage Tap "a", primary
M5 3 VTa2Q2b |EE1422 Q2b Lead Voltage Tap "a", redundant
M5 4 VTaiQ2b |[EE1412 Q2b lL.ead Voltage Tap "a", primary

5 VTc2Q2b |EE1522 Q2b Center Voltage Tap "c"

redundant

1 VTc1Q3 ([EE1213 Q3 Center Voltage Tap "c", primary
M6 2 VTc2Q3 |EE1223 c2 _|Q3 Center Voltage Tap "¢", redundant
M6 3 VTb1Q3 |EE1313 b1 |Q3 Lead Voltage Tap "b", primary
M& 4 VTh2Q3 |EE1323 b2 |Q3 Lead Voltage Tap "b", redundant
M6 5 Empt Empt No connection
M7 1 Blank Module
M7 2
M7 3
M7 4
M7 5

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMOQXCD7-0
Notes:
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Q3 LMOxc Cold Masg Module Assembly
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d - wire toward cold mass mag

ic Heaier lead en
1l

ad end-

ard cold mas ond plate

Q2B Cryogenic H
center {CERN #11-
Q2B Cryogenic Heat
olate (CERN #2 14)
genic H d- wire toward cold m
NEZA

ass mag

No connection
n (St

No connection
Q1 Protection (Strip)

1ac Serial Mo .MU QXCO’] -0
Notes:

Q3 1LMQXC Cold Mass Module Assembly
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! Table 24.1 (continued)
‘ i | Fermilab | CERN | KEK o
Module | Pin Label Label | Label Description
: Q2a Protection (Strip) Heater 1-4 & 2-3 circuit (FNAL lead A-)
M9 1 H2aQ2a | YT1112 (CERN lead #1-}
M19 2 Empty Empty No connection
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+)
M19 3 H1bQ2a [ YT1122+ (CERN load#2+)
M19 4 Empty Empty No connection
i Q2a Protection (Strip) Heater, 1-2 & 3-4 cirouit (FNAL lead B-)
M19 5 H2bQ2a | YT1122 CERN lead #2- )
e e b SR = S
M20 1 Empty Empty No connectlon
i Q2b Protection (Strip) Heater, 1-4 & 2°3 circuit (FNAL lead A-)
M20 2 H2aQ2b | YT1132 (CERN load #1-)
M20 3 Empty Empty No connection
Q2b Protection (Strip) Heater, 1-4 & 2.3 circuit (FNAL lead A+)
M20 4 H1aQ2b | YT1132+ (CERN lead #1+)
M20 5 Empt Em t No connectlon
Q2b Protecnon (Strlp) Heater, 1-2 & 3-4 circuit (FNAL ioad B+)

M21 1 1 H1bQ2b | YT1142+ (CERN lead#2+)

M2 2 Empty Empty No connection
Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-)
M21 3 H2bQ2b | YT1142- (CERN lead #2-)
HOM21 4 Empty Empty No Connection
M21 5 H1aC)3 YT1 1 13+ HA1 03 Protection Stn Heater, "a" circuit) (CERN lead #1+
M22 1 Empty No Connect!on
M22 2 H1bQ3 HB1 [Q3 Protection {Strip) Heater, ("b” circuit) (CERN lead #2+)
M22 3 Empty No Connection
M22 4 H2aQ3 HA2 Q3 Protection (Strip) Heater, ("a” circuit) (CERN lead #1-)
M22 5 Em No Connectron
M23 1 H2bQ3 HB2 |Q3 Protecuon (Strlp) Heater {'b" circuit) (CERN lead #2-)
M23 2 |Empty No Connection
M23 3 _|Empty No Connection
M23 4 [Empty No Connection
M23 5 Em ty No Connection
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0

Notes:
Page 77 of 102



TD/Fngineering & Fabrication

Specification # 5520-TR-333729

July 13, 2005
Rev. D
Module Pin Fir:t\;:b CERN Label Il(ai'; Description

M24 1 Blank Module
M24 2
M24 3
M24 4
M24 5

Note: Pin Numbers of Module M25 are not listed in numerical order.
M25 1 TaQ1 1+ TT8311 I+ Q1 RTD, primary Wire color: Yellow
M25 2 TaQ1._I- TT8311 |- Q1 RTD, primary Wire color. Green
M25 3 TaQ1_V+ TT8311 U+ Q1 RTD, primary Wire color: Black
M25 4 TaQ1_V- TT8311 U- Q1 RTD, primary Wire color: Red
M25 5 TbQ1_ I+ TT8321 i+ Q1 RTD, redundant: Wire color. Yellow
M25 6 ThQ1_I- T18321 i- Q1 RTD, redundant:. Wire color: Green
M25 11 ToQ1_V+ T718321 U+ Q1 RTD, redundant: Wire color: Black
M25 10 ThQ1_V- TT18321 U- Qt RTD, redundant. Wire color: Red
M25 9 TaQ2a_l+ TT8312 I+ Q2a RTD, primary Wire color: Yellow
M25 8 TaQ2a_l- TT8312 1- Q2a RTD, primary Wire color: Green
M25 7 TaQ2a_V+ |T18312 U+ Q2a RTD, primary Wire color: Black
M25 12 TaQ2a V- |T18312 U- Q2Za RTD, primary Wire color: Red
M25 13 ToQ2a -+ TT78322 |+ Q2a RTD, redundant: Wire color: Yellow
M25 14 ThQ2a_I- 118322 |- Q2a RTD, redundant. Wire cotor: Green
M25 15 ToQ2a V+ 118322 U+ Q2a RTD, redundant: Wire color: Black
M25 16 ThQ2a_V- TT8322 U- Q2a RTD, redundant;. Wire color: Red
M25 17 Em Empty No connection

Note: Pin Numbers of Module M26 are not listed in numerical order.
M26 1 TaQ2b_+ TT18332 1+ Q2b R1D, primary Wire color. Yellow
M26 2 TaQ2b_I- 718332 - Q2b RID, primary Wire color: Green
M26 3 TaQ2b _V+ 178332 U+ Q2b RTD, primary Wire color: Black
M26 4 TaQ2b_ V- [T78332 U- Q2b RTD, primary Wire color: Red
M26 5 ThQ2b_l+ TT8342 1+ Q2b RTD, redundant; Wire color: Yellow
M26 6 ThQ2b_|- TT83421- Q2b RTD, redundant. Wire color: Green
M26 1" TbQ2b_V+ |TT8342 U+ O2b RTD, redundant: Wire color: Black
M28 10 TbQ2b V- TT78342 U- Q2b RTD, redundant. Wire color: Red
M26 9 TaQ3_I+ TT8313 I+ Q3 RTD, primary Wire color: Yellow
M26 8 Tal3_I- TT8313 |- Q3 R1D, primary Wire color. Green
M26 7 TaQ3_V+ TT8313 U+ Q3 RTD, primary Wire color: Black
M26 12 TaQ3_V- TT8313 U- Q3 RTD, primary Wire color. Red
M26 13 ThQ3_l+ TT8323 I+ Q3 RTD, redundant: Wire color: Yellow
M26 14 TbQ3_!- T18323 |- Q3 RTD, redundant: Wire color: Green
M26 15 ThQ3_V+ 778323 U+ Q3 RTD, redundant. Wire color: Black
M26 16 ThQ3 V- TT8323 U- Q3 RTD, redundant: Wire color: Red
M26 17 Empty Emptly No connection

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.:
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LMOQXC07-0
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| Hypertronics Connector Pin Locations (Q3 non-Ip end)
VIEW: Male (pin) solder cup side
ei7[e6 - o17 ) R e i
o1 eles T e16]°0 {30 (50 [5® {50 15 Is50-|se (50 {s0 {s0 |so 5o 50 |50 ]50 150 150 |se |58 {58 | 58 fse |50
*10 isles *1° 01540 [40 [4® 140 (4w [40 |40 40-130 [48 40 {40 |40 140 |40 4% 140 [40 |40 |48 |10 cLIREL JFE) F
9 eitles *° ';‘nsp 30 30 |38 |30 36.130 138 130 {30 |30 |38 |38 |30 |30 30 130 30 [30 |30 j2e |26 3¢ |30
®% a1alez 8 445/20 [20 [20 120 [20 |20 |20 [oo 20 |20 120 (28 28 120 (28 o8 |28 |50 20 (20 [20 I2e |26 j20
o7 87 10 {10 110 1@ [10 1@ 10 118 10 J18 |10 [10 1* [10 |18 j1@ 1# 110 {10 {ie 1% 118 ({8 140
212 {01 A L] . B . F i ;
25 M25 m4mmmmm9mam7msmsm4m3mzm1Mlol\nsmmmsmsM4MamMl

® Hole filled in grey: Wire soldered to pin.
® Hole with dot in center: Pin exists but no wire soldered to it,
O Hole filled in white: No pin. Hole is drilled out,

= Black U+
| Yellow 1+
= Red U -

=+ Green | -

Individual Thermometer Layout

Note(s):
Ensure the Hypertronics cover has NOT been installed.

/l/o:’/zoos

Date ¢

Technician(s)

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LM( IXC07-0

Notes:
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24.2 Assemble/Install Hypertronics Connectors, without Cover at IP End as per Q3 Module
Assembly (ME-369900). Pin Numbers for connectors are shown in Table 24.2 below.
Table 24.2
. Fermilab] CERN KEK .
Module Pin Label Label Label Description
M1 1 Blank Module
M1 2
M1 3
M1 4
- M1 5 - s— - = o - - - -
M2 T IVTaiQi |EE1111 [al 01 Lead Voltage Tap "a" , primary
—t M2 2 VviTa2Qi |EE1121  |a2 01 Lead Voltage Tap "a’, redundant
— M2 3 ViciQt |EE1211  jcd Q1 Center Voltage Tap "c", primary
1 M2 4 VTc2Q1 |EE1221  |c2 Q1 Center Voltage Tap "c’, redundant
e M2 5 VTbiQ1 EE_‘I :}1 1 b Q‘I Lead \{olya ge Tap 0", _Eim'_ary
~ M3 1 VTc1Q2a |EE1212 Q2a Center Voltage Tap "¢’ primaryV
M3 2 Empty Empty No connection
—1 M3 3 VTa2Q2a |EE1122 Q2a lead Voltage Tap "a", redundant
o M3 4 VTailQPa {EE1112 Q2a Lead Voltage Tap "a", primary
- 5 V'i:b20j_ redundant
T [VTc2Qza
. 2 Empty Empty No connection
ol M4 3 VTb1Q2a (EE1312 —1Q2a Lead Voltage Tap "b", primary
] M4 4 VTh2Q2a (EE1322 Q2a Lead Voltage Tap "0". redundant
el M4 5 VTb1 Q2b EEM1 61 2 _ Q2b |vea”d Voi_ta‘ e Ta 'b __rimary
M5 1 Empty Empty ' No connection
M5 2 VTc2Q2b |EE1522 Q2b Center Voltage Tap "c", redundant
M5 3 VTc1Q2b |[EE1512 Q2b Center, Voltage Tap "c", primary
M5 4 Empty Empty No connection
M5 5 VTb2Q2b |EE1622 | _ w(1)2b Legd Voltage Tap "b" rgdundant_ __
M6 1 VTalQ2b |[EE1412 T |Q2blead Voltage Tap ';a", primary ]
M6 2 VTa2Q2b |EE1422 Q2b Lead Voltage Tap "a", redundant
M6 3 Empty Empty No connection
M6 4 Empty Empty No connection
M6 5 Empty Empty _ ‘ 7 No c9n_ne9’tion
M7 1 ] Blank Module
M7 2
M7 3
M7 4
M7 5 ‘
Q3 LMQXC Cold Mass Module Assembly 1 HC Serial No.. LMQXC07-0
Notes:
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} Table 24.2 (continued)
. Fermilab] CERN KEK .
Module Pin Labej Label Label Description
Corrector voltage tap Q1-H1 (skew dipole) (on MCBX,
M8 1 VTHA1 EE8121 MCBXH, A+ lead)
Corrector voltage tap Q1-v1 {normal dipole) (on
M8 2 VTV1 | Egst1s MCBX, MCBXV A+ lead)
Corractor voltage tap Q2-Hp (skew dipole) (on MCBX,
M8 3 VTH2 EE8122 MCBXH, A+ lo d)
Corrector voitage tap Q2-y2 (normal dipole} (on
M3 4 Viv2 | EEst12 MCBX, MCBXV, A+ lead)
M8 5 Empt Empt No connection
Mg Blank Module
EHB8311.+ S; Cryogenic Heater lead end - wirg at top (CERN #1
EH8311- 4?11 ISryogemc Heater lead end - wire at bottom (CERN
Q1 Cryogenic Heater non-lead end - wire at top
EHB8321.+ (CERN #2 1)
] Q1 Cryogenic Heater non-lead end - wire at bottorn
EHB321 (CERN #2 1)
_Em a4 No connection __
N ) T ' | Q2A Cryogenic Heater lead end - wire toward cold
M11 ! W1aQ24 EHB312+ mass end plate (CERN #1 1+)
Q2A Cryogenic Heater lead end - wire toward coid
M1 2 W2aQzA | EHB312 mass mag center (CERN #1 I-)
Q2A Cryogenic Heater hon-lead end- wire toward cold
! M11 ° | W1bQ2A [ EHgaza, Mass end plate (CERN #2 14)
| [ Q2a Cryogenic Heater non-tead end- wire toward cold
i R -
P M11 4 W20bQ2A | EHgaz2 Tass mag center (CERN #2 i-)
1 Em / _ No connection
- . Q2B Cryogenic Heater iead end - wire toward coid
EHB332+ mass end plate (CERN #1 I+)
Q2B Cryogenic Heater lead end - wire toward coid
M12 2 W2aQ2B EH8332 mass mag center (CERN #1 I-)
Q2B Cryogenic Heater non-lead end- wire toward coid
M12 3 W1bQ28 | EHB342+ mass end plate (CERN #2 1+)
) Q2B Cryogenic Heater non-leag end- wire toward cold
M12 4 W2bQ28 EH8342 mass mag center {CERN #2 ]
M12 Em Empt No connection

Q3 LMOQXC Cold Mass Module Assembly

LHC Serial No.: LMOXC07-0

Notes;
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Table 24.2 (continued)
. Fermilab| CERN KEK _—
Module Pin Label Label Label ‘ Description
M13 1 Blank Module
M13 2
M13 3
M13 4
M13 5
Mi4 1 H1aQ1 YT1111+ (HA1 Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead
M14 2 Empty Empty No connection
M14 3 H2aQ1 YTi111- [HAZ Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #1-
M14 4 Empty Empty No connection
Mi4 5 H1bN YT1121+ |[HB1 Q1 Protection (Strip) Heater, ('b" circuit) (CERN lea
M15 1 Empty Empty No connection
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit {FNAL
.- M15 2 H1aQ2a |YT1112+ jead A+) (CERN lead #1+)
M15 3 Empty Empty No connection
M15 4 H2bQ1 YT1121- [HB2 Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead
M15 5 Empty EmMp No connection
Q2a Protection {Strip) Heater, 1-4 & 2-3 circuit (FNAL
M16 1 H2aQ2a |[YT1112- lead A-) (CERN lead #1-)
M16 2 Empty Empty TNo connection
~G2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
M16 3 H1bQ2a |YT1122+ jead B+) (CERN load#2+)
M16 4 Empty Empty No connection
(2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
M16 5 HobQ2a YT1122- jead B-) (CERN lead #2-)
M17 1 Emply Empty No connection
Q2h Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL
M17 2 HeaQ2b |YT1132- lead A-) (CERN lead #1-)
M17 3 Empty Empty No connection
G2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL
M17 4 HiaQ2b [YT1132+ lead A+) (CERN lead #1+)
M17 5 Emp Empt No connection
Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
Mi8 1 Hi1bQ2b |YT1142+ lead B+) {CERN lead#2+)
M1i8 2 Empty Empty No connection
Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
M18 3 HobQ2o |YT1142- lead B-) (CERN lead #2-)
M18 4 Empty Empty No connection
M18 5 Emp Em No connection
= e cenr D
M19 1 Blank Module
M19 2
M19 3
M19 4
M19 5
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LM( )XCO7-0

Notes:
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Table 24.2 (continued)

Module Pin Fi;n:;?b CERN Label I: i:l Description
NOTE: PIN NUMBERS OF MODULE M20 ARE NOT LISTED IN NUMERICAL ORDER.
M20 1 TaQ1 I+ TT8311 I+ Q1 RTD, primary Wire color: Yeliow
M20 2 TaQ1_I- 178311 I- Q1 RTD, primary Wire color: Green
M20¢ 3 TaQ1 _V+ TT8311 U+ Q1 RTD, primary Wire color: Black
p— M20 4 TaQ1i_V- TT8311 U- Q1 RTD, primary Wire color: Red
M20 5 TbQ1 _I+ 178321 i+ Q1 RTD, redundant: Wire color: Yellow
M20 6 ThQ1_}- 178321 I- Q1 RTD, redundant: Wire color: Green
M20 11 TbQ1_V+ TT8321 U+ Q1 RTD, redundant: Wire color: Black
M20 10 |TbQ1_Vv- 178321 U- Q1 RTD, redundant: Wire color: Red
1 M20 9 {TaQ2a_I+ TT8312 i+ Q2a RTD, primary Wire color: Yellow
o1 M20 8 TaQ2a_l- TT8312 |- Q2a RTD, primary Wire color: Green
-~ M20 7 TaQ2a_V+ |TT8312 U+ Q2a RTD, primary Wire color; Black
4 M20 12 |TaQ2a_Vv- [TT8312 U- Q2a RTD, primary Wire color; Red
L M20 13 |ThQ2a_l+ 118322 I+ Q2a RTD, redundant: Wire color Yellow
L1 M20 14 [TbQ2a_i- 178322 )- Q2a RTD, redundant: Wire color: Green
) M20 15 |TbQ2a_V+ [TT8322 Ut Q2a RTD, redundant: Wire color: Black
1 M20 16 {ThQ2a_ V- |TT8322 U- Q2a RTD, redundant: Wire color: Red
M20 17 Em_pgx__ Empiy No connection
) NOTE: PIN NUMBERS OF MODULE M21 ARE NOT LISTED IN NUMERICAL ORDER.
M21 1 TaQ2h_i+ TT8332 1t Q2b RTD, primary Wire color: Yellow
M21 2 TaQ2b_I- T78332 |- Q2b RTD, primary Wire color: Green
M21 3 TaQ2b V+ |TT8332 U+ Q2b RTD, primary Wire color: Black
M21 4 TaQ2b_V- TT8332 U- Q2b RTD, primary Wire color: Red
M21 5 TbQ2b_[+ TT8342 I+ Q2b RTD, redundant: Wire color: Yellow
M21 6 TbQ2b_I- TT8342 I- Q2b RTD, redundant: Wire color: Green
M21 11 TbQ2b_V+ ITT8342 U+ Q2b RTD, redundant: Wire color: Black
M21 10 [TbQ2b_V- TT8342 U- Q2b RTD, redundant: Wire color Red
Mz21 9 Empty Empty No connection
M21 8 Empty Empty No connection
M21 7 Empty Empty No connection
M21 12 [Empty Empty No connection
M21 13 |Empty Empty No connection
M21 14 |Empty Empty No connection
M21 15 |Empty Empty No connection
M21 16 |Empty Empty No connection
M21 17  |Empt Empt No connection

Q3 LMQXC Cold Mass Module Assembly
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LHC Serial No.: LMQXC07-0
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Hypertronics Connector Pin Locations Q3 Lead (IP) End
VIEW: Female (receptacle) solder cup side

Celt

*10
@9

e8
e7

50 |

40

+§

03 LMQXC Cold Mass Module Assembly

@ Hole filled in grey: Wire soldered to pin.
® Hole with dot in center: Pin exists but no wire soldered toit.
O Hole filled in white: No pin. Hole is drilied out.

M19M18M17M16M15M14M13M12M11M10Wm M M6 M5 M M3 M2 M1

3+
(=

3+
=

Yeilow 1+

o= Rl U -

Green |-

individual Thermometer Layout

Note(s):
Ensure the Hypertronics cover has NOT been installed.

Technician(s}
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Date
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243 Perform electrical inspections of the Hypertronics connectors:

#1 - Test of Q3 Fixed Voltage Taps

Apply 1A current between BUS #1 & BUS #2 on the Feed End (See Figure 24.3-A)
1. Clamp Bus #1 to Bus #2 on Return End.
2. Connect Current Source: BUS #1 to Positive and BUS #2 to Negative.
Use a 3457 or equivalent Digital Voltmeter and record measurement to four decimal places.
Use the Two-Wires Voltage Measurement Technique:
1. Connect Digital Voltmeter LO wire to BUS#2 (or Negative output of Power source).
2. Hl wire of Digital Voltmeter will move th'rough?wires to measure V.
DO NOT USE DC CURRENT LARGER THAN 2A.

DO NOT APPLY CURRENT THROUGH MAGNET LONGER THAN 30MiN.

BUS #1
BUS #2
BUS #3 BUS #1 BUS #2
BUS #4 BUS #3 | BUS #4
Power Bus Location Power Bus Location
' Return End Feed End
f $ Teeeo. . MoA e m
Figure 24.3-A
i
\ 2 -
55
= W .
o= FNAL . Wire Expected
% 8 Labels Description Labels Voitage,V Measured
M5 2 VTa1Q3 |Q3 Lead Voltage Tap "a", primary EE1113 7.0000 G. 943 v
M5| 1 | VTa2Q3 |Q3 Lead Voltage Tap "a", redundant EE1123 7.0000 6. ? 139 ‘/
M6| 3 | VTb1G3 |Q3 lead Voltage Tap "b", primary EE1313 0.0030 10.992 m ¥V
M6| 4 | VTb2Q3 {Q3 Lead Voltage Tap "b" redundant EE1323 0.0030 10.907 m /
M6| 1 | VTe1Q3 {Q3 Center Voltage Tap "c", primary EE1213 3.5000 3. 4,88 I/
M6 | 2 | VTc2Q3 Q3 Center Voltage Tap "c", redundant EE1223 3.5000 3 Y2ty
> Across BUS #1 and BUS #2: ¢.e vV
) 12/03 [2028
’ Techniciants) / Date / /
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0
Notes:
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#2 — Cryostat Heater Checkout

Measure resistance across each heater using a handheld meter.
Measure resistance from heater to ground using a handheld meter.

Measured
Resistance,
OHM

Expected
Resistance,
OHM

FNAL Description
Label

03 Cryoic Heater lead

EH8313+ mass end plate (CERN #1 1+)

- Q3 Cryogenic Heater lead end - wire toward cold
EH8313- 2 conter (CERN #1 1

Q3 Cic Heater n-l end-
EH8323+ cold mass end plate (CERN #2 1+)

LR A Aol At Q3 Cryogenic Heater non-lead end- wire toward
EH8323‘ L g center (CERN #2 i)

EH8313+
GROUND

more than
20M Q

mass end plate (CERN #1 1+)

Q3 Cryogenic Heater non-lead end- wire toward
cold mass end piate {CERN #2 I+)

__ EH8323+ | more than
~ (GROUND| 20MQ = =

Technician{s)

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCQ7-0
Notes:
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#3 — Test of Q3 Protection Strip Heaters
Measure resistance across each heater using a handheld meter.
Measure resistance from heater to ground using handheld meter.
Measure resistance from heater to coil using handheld meter.

Specification # 5520-TR-333729
July 13, 2005
Rev.D

Breakout BOX
Labels

Module
Pin

YT1113-

YT1113+

YT1123+

YT1123-

YT1113-

GROUND

YT1113-

Expected
Resistance,
OHM

30

30

more than |

20M Q

more than
20M Q

more than
20M Q

more than
20M Q

Measured
Resistance,
OHM

FNAL
Label

H2at1

Description

Q1 Protection (Strip) Heater, 1-4 & 2-3
circuit (FNAL lead A-) {CERN lead #1-}

H1aQ1

H1bQ3

Q1 Protection (Strip} Heater, 1-4 & 2-3
circuit (FNAL lead A+) (CERN lead #1+)

Q3 Protection (Strip) Heater, 1-2 & 34
circuit (FNAL lead B+) {CERN lead#2+)

Technician(s)

J

Q3 LMQXC Cold Mass Module Assembly
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H2bQ3

H2a03

Q3 Protection (Strip) Heater, 1-2 & 3-4
circuit (FNAL {ead B-) (CERN lead #2-)

Q3 Protection (Strip) Heater, 14 & 2-3
circuit (FNAL lead A-) (CERN lead #1-)

3 Protection (Strip) Heater,

W—/oz /aaos
Date 4

LLHC Serial No.: LMQXC07-0
Notes:
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#4 — Test of Q3 RTD’s
Measure resistance across each RTD using a four wire meter.
Measure resistance from RTD to ground using handheid meter.
Measure resistance from RTD to the coil using handheld meter.
2 Expected Measured
5 | ¢ | Breakout BOX - : FNAL I
é a Labels Resistance, | Resistance, Label Descnphon

18313 1+

M26
M26 | 8 TT8313 I-
M26 | 7 TT8313 U+

TT8323 I+

M26

M26

M26

M26 | 14 TT8323 I-

M26 | 15| TT8323 U+
16| TT8323 U-

TT8313 I+

GROUND

T|'8323 I+
GROUND

COIL
TT8323 I+

COIL

TT8313 U-

TT8313 I+ more than

20M Q

more than

20M Q

OHM __

TaQ3_l+

3RTDpr|ma W
color: Yellow

TaQ3_I-

Q3 RTD, primary Wire
color: Green

TaQ3 V+

Q3 RTD, primary Wire
color: Black

QSRTD redundant =

Q3 RTD, primary Wire

Wire color: Yellow

Q3 RTD, redundant:
Wire color: Green

Q3 RTD, redundant:
Wire color: Black

TaQ3_l+

ThQ3_l+

TaQ3_l+

Technician(s) ,

Q3 LMQXC Cold Mass Module Assembly
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[Wire color: Red

| Q3 TD, primary Wire

Q3 RTD, redundant:

Q3 FITD pnmary Wire
color: Yellow

color: Yellow

12 fo2[20058

T
Date

7

LHC Serial No.: LMQXC07-0

Notes:
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CCOIL BUS #8

e

T T e —

Page 89 of 102

July 13, 2005
Rev.D
#5 - Test of Q3 Correction Coils
" Correction Coil +~! 3 | 4 1 1 2 ; 718 | s
Bus Number o
_ V3A | V3B | H3A H3B { B3A | B3B B6A | B6B
1. V2A | V2B | HaA H2B ; B4A | B4B AdA | A4B
VIA | VIB i H1A H1B ; A2A | A2B A3A | A3B
Measure resistance across both Correction Coil buses.
Measure resistance from Correction Coil to ground.
Measure resistance between taps.
Measure resistance from each tap to Correction Coil bus.
Measure continuity of Q1 Correction Coil bus.
Measure for short between Q1 Correction Coil bus and Ground.
Measure continuity of Q2 Correction Coil bus.
Measure for short between Q2 Correction Coil bus and Ground.
Horizontal Corrector Coil Expected Measured
H3-A CCOIL BUS #1 230
H3-B CCOIL BUS #2 _ 217410
) Vertical Correctof Coil Expected Measured
V3-A CCOIL BUS #3 190
V3-B |_CCOIL BUS #2 17.7¢ N
H A2 i:orfeétbr Coil — Expected Measured
A2-A CCOIL BUS #7
A2-B CCOIL BUS #8 100 .10
H3-A CCOIL BUS #1
GROUND >20K Q o0
V3-A CCOIL BUS #3
GROUND >20K Q o
A2-A CCOIL BUS #7
_GROUND |~ 20K er co
Aé 'Correc or Coil resistance Expected Measured
A3-A CCOIL BUS #5 140
A3B | CCOIL BUS #6 - 13.67.0
B3 Corrector Coil resistance Expected Measured
B3-A CCOIL BUS #7
28 O R%.30.n

LHC Serial No.: LMOXC07-0

Notes:
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Ad Corrector Coil resistance =1 VI"‘-:xpectedw’ T Measuredd
AA-A CCOIL BUS #5 120
A4-B CCOIL BUS #6 12.23 N
A3-A CCOIL BUS #1
) > 20K Q o°
B3-A CCOIL BUS #3
GND > 20K Q o
Ad-A CCOIL BUS #7
P GND L T y.>w225 n - iy T @W
B4 Corrector Coil resistance Expected Measu:e_
B4-A CCOIL BUS #7 13Q
B4-B “CCOWL BUS #8 13.21 A
~ B6 Corrector Coil resistance Exp-e;ted “ Measdred ‘
B6-A -1 cCOIL BUS #5
B6-B CCOIL BUS #6 100 O 99.9( .
B4-A CCOIL BUS #1
GND >20K (9] oP
B6-A CCOIL BUS i#3
>20K Q
GND o
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0
Notes:
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EE831 3
55832"
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Expected Measured Expected Measured
o] 7o | o e >2me |
‘ :E:;;": >20M Q oo z::;f: >20M Q o0
S — >20m0 oo o1 >20M0 |
: e | >2omo 0 s >20M0 | o
_ EE:::: | >2mQ o m :E:;‘: — >20mM0 o°
EE::?; >20M Q o0 :E:;:Z > 20M Q o0
Expected Measured _ Expected Measured
EE8113 . :;ﬁ: > 20M Q .

EE8423
~ EE83zs

_EE8a13 ]
o A

Expected Measured

= eI
,, :::2:: _>20MQ ® M E:::fg —] >2oMa |,
e =y

Q3 LMQXC Cold Mass Module Assembly
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LHC Serial No.: LM( )XC07-0
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Measure voltage tap to each Correction Coil
Expected Measured Expected Measured
E::;A% < a |04 E::IBZ?; 240 22.39 4

V3A

EES423 (.63 O
B4A
EE8413 <5Q
A3A
_EEB323 <5 Q
A2A <5 Q
EE8223 .00 N EE8223 9.53.4L

V3B

Q3 LMQXC Cold Mass Module Assembtly

Page 92 of 102

LHC Serial No.: LM( )XCO7-0
Notes:
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Measure continuity of Q1 Correction Coil through bus. (Yes or No)

Correction Coil Bus Continuity?
V1A 3 \{ &5
vViB 4 Ves
H1A 1 \j &5
L H1B 2 ¥ et

Measure Correction Coil through bus of Q1 to Ground. (Yes or No)

Correction Coil Bus Continuity?
V1A 3 Ne
ViB 4 N
H1A o1 No
B H1B ' 2 No |

Measure continuity of Q2 Correction Coil through bus. (Yes or No)

Correction Coil Bus Continuity? 7
V2A 3 \{ &
V2B 4 \l &5
H2A 1 \{ &5
H2B 2 \{ €5

Measure Correction Coil through bus of Q2 to Ground. (Yes or No)

July 13, 2005
Rev. D

Correction Coil Bus Continuity?
V2A 3 N
V2B 4 N,
H2A 1 N
H2B 2 Ne
{ 23 [o2/2005
Technician(s) > Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC07-0

Notes:
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#6 — Test of Q3 Feed Through

Measure resistance between all 24 - Q1 feed through signals.

Qi

EXPECTEDQ | OK?
EE1111 <10 s
EE1121 <1Q 4
EE1211 <1Q v
EE1221 <10 v
EE1311 <10 g
EE1321 <1Q v’
EE8121 <10 g
EES111 <10 o
EH8311+ <1Q /
EH8311- <10 v
EH8321+ <10Q v
EH8321- <10 ~
YT1111+ <1Q 2
YT1111- <10 -
YT1121+ <1Q v
YT1121- <1Q v
TT83111+ <10 7
TT8311I- <10 o
TT8311U+ <10 v
TT8311U- <10 7
TT183211+ <1Q o
TT8321I- <10 L
TT8321U+ <1Q v
TT8321U- <10 S

Q3 LMQXC Cold Mass Module Assembly
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Measure resistance between all 46 - Q2 feed through signals.
Q2 Q2
EXPECTED Q OK? EXPECTED O OK?
EE1112 <10 / TT8322U- <1Q d
EE1122 <1Q v EE1412 <10 b
EE1212 <10 v EE1422 <10 pd
EE1222 <10 v’ EE1512 <1Q -~
EE1312 <1Q e EE1522 <1Q e
EE1322 <10 v EE1612 <10 -
EE8122 <10 e EE1622 <10 N
EE8112 <1Q v EH8332+ <1Q -~
EH8312+ <1Q v EH8332- <10 7~
EH8312- <10 e EH8342+ <1Q v
EH8322+ <1Q / EH8342- <10 e
EH8322- <10 v/ YT1132+ <10 o
YT1112+ <1Q e YT1132- <10 /
YT1112- <10 v YT11424+ <10 e
YT1122+ <1Q Vd YT1142- <10 7
YT1122- <10 e TT83321+ <10 e
TT83121+ <10 v TT8332]- <10 b
TT8312I- <10 7 TT8332U+ <iQ b
TT8312U+ <1Q vl TT8332U- <10 -
TT8312U- <10 -~ TT83421+ <1Q S
TT83221+ <10 v TT8342I- <10 ~
TT8322I- <1Q ' TT8342U+ <1Q vy
TT8322U+ <10 v TT8342- <10Q 7

é h;_ég E / 5! g s o
Technician(s) Date

24.4 Inspect Hypertronics Connector. Ensure that it js free of flux and that Kapton has been instailed

proper
X o
i ,4‘7/41/%/& ¥ Dec - Do
- . El . — _‘>
Respofmble Autﬁémy/Physnc:st Date
24.5 After LHC Project Physicist / designee has signed the above Step, complete the installation of the
Hypertronics.
[2/2 ZQ S
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC07-0

Notes:
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25.0 Final Electrical Inspection

25.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass. Refer to
the Valhalta and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the Resistance of a Q3 Cold Mass:

1. Use Valhalla Scientific 43008 digital micro-ohmmeter.
o Set Test Current to 0.1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on.
5. Tum test current off.
6. Connect iy to “A” Lead as shown in figure 25.1-A.
7. Connect l o to “B" | ead as shown in figure 25.1-A
8. Turn test current on.
g. Connect Viyand Vioto voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vg to “A” Lead and Vi oto “B” Lead.
11. Atthe IP End, jumper the BKa leads as shown in Figure 25.1-A.
12. Read resistance and record in traveler.
13 17 Lead

l 8u 8Ka
“A,, Lead |
8U | 5 _5.(3 L= sKa
s |} ; 8Ka 5L _ 5Ka |
8L ‘ 8Ka

Q3 Non-iP End (Non-Lead End) Q3 IP End (Lead End)
Lead Configuration | Lead Configuration

VALHALLA “A” Lead BKa 8Ka
4300B — -
SCIENTIFG (Left side) e

"‘@ v ‘ =
"o o S «g” Lead B8Ka
Test Temp vio© 5] Q 3

:-;lllms;:h 20mV 200mV_ 2V C%m co:mpI 5Ka
{Right side)
6Ka 8Ka
Non-IP End iP End
Figure 25.1-A
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0
Notes:
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| (Q3) Resistance Nominal 3.35 to 3.45
' Voltage Tap Serial Numbers
9 P be Total Resistance
Connect{ Fermi CERN KEK
Vi |VTalQ3 |EE1113 | a1t [ 3495 ..
Vio [VTc1Q3 |[EE1213 a1 | 7 0
VHI VTCIQ3 EE1213 ci 3 4 7,
Vio |[VvTbiQ3 [EE1313 b1 T/ Q
Total Resistance with Leads
Nominal 6.75 to 6.85 2
Vi [vTa1Q3  |EE1113 al ' ;
Vio [VIbiQ3 |EE1313 b1 0 828 of
Vi Q4 Power Lead /P ¢ (
Vio Q3 Power Lead lr ¢ Q
e Tf/ N ) ; - -
7 e j2-5-¢)
Technician(s) Date
/Check resistance of Redundant Voltage Taps.
} Q3 Redundant Voltage Taps Nominal 3.35 t0 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 | EE1123 a2 . o 4 :
VHI VTc2@Q3 EE1223 c2 . 4 /
Vio VTb2Q3 EE1323 b2 )/ Z / Q
e ‘ Lo " (:E o -
TN 2705
/Té'chnician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0
Notes:
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To measure Ls and Q of a Q3 Cold Mass:

1. Use Agilent 4263B LCR Meter.

Specification # 5520-TR-333729

Tuly 13, 2005
Rev. D

Turn power on by pushing line button. Wait 30 seconds until display screen is lit.
Recall program #1. To do this, push recail (Rcl), then push #1, then push Enter.
Push Auto/Hold button to release hold.
Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the

level recorded in the lower right corner of the display screen is 1V or 1000 mv.

2.
3.
4,
5.
6.
7.
8.
9.
‘IA” Lead
—————— -
S‘B!, Lead
oL P 3 oe

Q3 Non-IP End (Non-Lead End)
Lead Configuration

5U

5L

Connect H,,, to “A” power lead as shown in figure 25.1-B
Connect Ly, to “B” power lead as shown in figure 25.1-B.
Connect Hoo and Lo, buttons to voltage taps as shown below.
Read Ls and Q from display and record in table.

- 8Ka

5Ka

5Ka

“B” Lead
8u '
m
]
8L

] 8Ka

Q3 IP End (Lead End)

Lead Configuration

Q3 LMQXC Cold Mass Module Assembly

Figure 25.1-B

Page 98 of 102

“A”Lead gKa 8Ka
== (Left side) —
“B” Lead 8Ka Q 3
5Ka
(Right side)
5Ka 8Ka
Non-iP End IP End

LHC Serial No.: LMQXCQ07-0
Notes:
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(Q3) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
Conneat Fermi CERN KEK Total Inductance
Hpo‘r VTalQ3 EE1113 | ai o .
Leot VTclQ3 . EE1213 cl \g 2-@ q\ - mH
H vTciQ3 |EE1213 c
por |VTciQ 1< 233
Nominal 30 to 32 mH
Total Inductance
Hpor |VTalQ3 |EE1113 |  al . : '
Loor |vIb1Q3 |EE1313 [ b1 | 20492 il
Heot Q4 Power Lead i
Lpot Q3 Power Lead 7 . 4 7 ml—J
(@3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
Tot
Gommect] Fermi | CERN | KEK otal Q
Hpo‘r VTaiQ3 EE1113 al
Lpo'r VTCIQ?) EE1213 _ _ c " ‘ \
Hpo']' VTciQ3 EE1213 ¢l (
Leor |VTb1Q3 |EE1313 b1 ‘ ]
Nominal 1.0 to 1.2
Total Q
Hpo‘r VTalQ3 EE1113 al / ’
Lpor |VIbIQ3 |EE1313 b1 ‘
Hpor Q4 Power Lead
Lpot Q3 Power Lead | { , ,
e [7-5-o5~
//T;{hnigfan(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXCQ07-0
Notes:
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To measure the resistance of a Thermometer (RTD):
Use Hewlett Packard HP3457A digital multimeter.

1.

Pon

N o,

To_measure the resistance of a Cryogenic {(Warm-u
1.

NooRLN

Q3 LMQXC Cold Mass Module Assembly

Record temperature of building within +/-
Press line button to turn line on.

Connect wires as shown in Figure beiow.
U+ (Biack) to Sense Hi
I+ (Yellow) to Input Hi
U- (Red) to Sense LO
I- (Green) to input LO
Push blue button (function key) once,
Push OHMF button.

Verify arrow in readout is above the 4WQ

5 degrees,

Specification # 5520-TR-333729

July 13,2005
Rev. D

(meaning a 4 wire resistance measurement),

Read resistance in ohms and record in traveler.

Hewfett

Packard HP3457A T
OO0 omcoso O
OO0 acooao;
OO oo 0

e CO e [ s N OO Doos .

Ooobooo ) e
7 \
QOHMF Button Blye (function) Button

U+ Biack |
I+ Yellow | - ...

U Reg e

I Green ——u—— .

Thermometer
(RTD)

Heater
Use Hewiett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.
Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire

Mmeasurement, since there are only 2 wires connected to each heater,
Read resistance in ohms and record in traveler.

Hewlett
Packard HP3457A SENSE INPUT
e 1 e s [ i | [ e ] o e |
4w6 s s Y s | s O3
Line T3 o B e ) | e I s e |

)

0 o (e N e |
) ®

OHMF Button Blue {function Button

Warmup
Heater

LHC Serial No.: LMQXC07-0

Notes:
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252

—"

Hipot according to table below. Hipot to 3kV. Maximum leakage is 3pA.

Have Crew Chie7f verify s

etup and sign below before continuing.

P > 90~
o eos 12 -
Crew Chief Date '
/ Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
Coils, Yoke, Q3 Instrumentation Bus, Lead and
All Strip Heaters Corrector Coil Busses, RTD’s and Warm-up Nothing .
Heaters = L/X/
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q3 Instrumentation Bus, (-1
All Coils 8KkA and 5kA Lead Busses and Corrector Coil Nothing (D)
Busses, RTD’s and Warm-up Heaters ’ Z’/U Q
,‘J el i
T . - - d &
o e e ] /. x} // / / ﬂ 5
Technician(s) Date

253 Ensure electrical measurements are acce
installed properly.

2, A% L EAT

Responsible Authority/Physicist

ptable and confirm Hypertronics Connector has been

Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC07-0

Notes:
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26.0 Production Complete

26.1 Process Engineering verify that the Q3 Cold Mass Module Assembly Traveler (5520-TR-333729}
is accurate and complete. This shall include a review of all steps to ensure that all operations have
been completed and signed off. Ensure that all Discrepancy Reports, Nonconformance Reports,
Repair/Rework Forms, Deviation Index and dispositions have been reviewed by the Responsible
Authority for conformance before being approved.
Comments:

P e [23]
Uk y 2%[6b
Process Engiyeer/LFs1gnee Dafe v
(3 LMQXC Cold Mass Module Assembly L.HC Serial No.: LMQXCO7-0

Notes:
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TD / Engineering & Fabrication

)

Specification # 5320-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1779

Specification Number: [5520- TR - 333729] Current Revision:

Traveler or Document Title {LHC Q3 LMQXC Module Assembly Traveler

Step #/Description of Revision:

7.0  Added Step. Added Electrical Inspection of the Q3 Bus assembly per production request.
19.0  Modified Steps. Added Step Numbers and instructions to each individual signoff.
24.0  Modified Steps. Added Step Numbers and instructions to each individual signoff.
26.0 Modified Steps. Added Step Numbers and instructions to each individual signoff.

[ John Szostak | [ 10/612005

Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak ] 11/7/2005 ]
Revision Incorporated By Date

Process Engineering Final Review: I Bob Jensen I 11/7/2005 ]
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904

September 24, 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note(s}:

Multiple steps may be effected by one Revision Request Form but only one specific Traveler or Document may be
effected by each Revision Request Form.

If completing this form by hand. a Revision Request Control Number must be obtained before processing.

If completing this form entirely by electronic means, the printed copy to be filed in the Process Engineering Office is to
be initialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Document.

Originator Instructions:

1

2}

3)

4)

3)

Specification Number; - Enter the Specification Number of the Traveler or Document to be revised. (Document title
1s inseried automatically from the spec. #)

Current Revision: - Enter the Revision of the Traveler or Document to be revised.

Step# / Description of the Revision: - Enter a description of the revision to be made and the step# it applies to, if
applicable. If needed to describe the revision attach a copy of the page(s). If the revision is coming from a related
document such as a Discrepancy Report or an Engineering Order attach a copy of that document to the Revision
Request Form.

Originator: - Originator is the person generating the form. (Select Name from List)

Respoensible Authority: - Responsible Authority is person respensible for the process in question. (Select Name from
List)

Process Engineering Office Instructions:

1y
2)

Revision Incorporated into the Traveler: - Signature of the individual who incorporated the revision.

Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original

completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form



TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
i
v Traveler Title: Specification No: Revision: DR No:
| LHC Q3 LMQXC Module Assembly Traveler | L 333729 || D [ 4304 |
Step No: Drawing No: Reuting Form No:  Serial No: Rework ID:
[ 150 | | ME-430065 ] | | [ LMQXC07 | [ o |
Discrepancy Description:
Soldered area on lead end of bus extends into crossover area. This makes proper bus configuration unachievable.
Originator: Date:
Damon Bice [ 10/28/2005 10:28:18 AM
Cause of Nonconformance:
Technician error. Bus soldered correctly, but placed in tray backwards.
Responsible Authority: Date:
Rodger Bossert | [ 6/18/2006 1:03:09 PM |

Discrepancy Report Form DR No: 4304



TD !/ Engineeﬁng Fabrication Specification No.: 5520-FM-318902
February 1, 2002
Rev. K

Disposition:
(Issued Q3 Bus Assembly 333773, Serial No. MQXCb-08-1 and Q3 Module Assembly 333729, Serial No. LMQXCO07-1

Steps 3.0 to 15.0 Rev, D per production request. 10/31/05 John Szostak). Take busses out of tray and reassemble with busses
in opposite directions.

Responsible Authority: Date:
r Rodger Bossert J [ 6/18/2006

Corrective Action to Prevent Recurrence:

None needed. All bus trays are already assembled.

Responsible Authority: Date:

[ Rodger Bossert | [ 6182006 |
Corrective Action/Disposition Verified By: Date:

r Bob Jensen | r 6/26/2006 1:23:57 PM l
Will Configuration be affected?: LI YES vl NO
Identified problem area:
! Material L} Manpower ¥i Method (] Machine [} Measurement

Reviewed By: Date:

Bob Jensen I 6/26/2006 ]

Discrepancy Report Form DR No: 4304



TD / Engineering Fabrication Specification No.: 5520-FM-318902

February 1, 2002

Rev. K
; Traveler Title: Specification No: Revision: DR No:
{ LHC Q3 LMQXC Module Assembly Traveler ] 333720 ][ b | | 420 Il
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
[ 4.0 il 369900 ] [ | [ LMQXCoT [[| o ]
Discrepancy Description:

Due 1o time constarints, pre alignment of corrector coils has ot been completed.

Originator:

Date:
Damon Bice 1

L9/23/2005 7:00:41 PM

Cause of Nonconformance:

Time constraints and stretched wire availability.

Responsible Authority:
I Thomas Page —l

Date:
L 9/26/2005 2:16:13 PM

Discrepancy Report Form DR No: 4291



TD / Engineering Fabrication

Dispesition:

Specification No.: 5520-FM-318902
February 1. 2002
Rev. K

Align the correctors at cold mass madule assembly on the cold mass tooling.

Responsible Authority: Date:
[ Thomas Page | 91262005 |
Corrective Action to Prevent Recurrence:
Norne.
Responsible Authority: Date:
| Thomas Page | [ 9/26/2005 B
Date:

Corrective Action/Disposition Verified By:
[ Bob Jensen I

Will Configuration be affected?: YES W NO

Identified problem area:

_ Material ¥ Manpower __ Method

Reviewed By:

|7 Bob Jensen J

Discrepancy Report Form

rsm()/zooa 10:06:12 AM J

_! Machine ! Measurement

Date:
r 5/30/2006

DR No: 4291



TD/ Engincering Fabrication Specification No.; 3520-FM-318902

February 1, 2002

Rev K

} Traveler Title: Specification No: Revision: DR No:

[ LHCQO3 LMQXC Module Assembly Traveler N 333729 ] | D j | 4303 ]
Step No: Drawing No: Routing Form No: Serial No: Rework ID:
[ 101 :‘ ] 390529 ] [ ] | IMQXco ] [ 0 ]
Discrepancy Description;

The MCBX A corrector had the correcior bus leads solder

S

Originator; Date:
L Darmon Bice —’

u)/z 112005 9:48-46 AM‘]

Cause of Nonconformance:

Orientation of face plate w/t/t corrector disregarded when meunting

L

Responsible Authority: Date:;
Andy Hocker , u0/21/2005 12:50:00 PIVT’
Discrepancy Report Form

DR No: 4303



TD / Engineering Fabrication Specification No.. 5520-FM-318902
February 1. 2002
Rev. K

Disposition:

Remount face plate in correct orientation {rotate 180 degrees). Do standard corrector resistance check to ensure leads are in
correct position. Issue sign-off for re-wotk,

L

Responsible Authority: Date:

[ Andy Hocker 1 ‘: 10/21/2005 :]

Corrective Action t0 Prevent Recurrence:

o —

Responsible Authority: Date:

T Andy Hocker j [ 1012172005 ]

Corrective Action/Disposition Verified By: Date:

B Bob Jensen ] ‘ =/3072006 10:08:05 AM |

Will Configuration be affected?: TIYES /i NO

Identified problem area:

i Material . Manpower v Method ) Machine | Measurement
Reviewed By: Date:

I Bob Jensen | E 330/2006 |

Discrepancy Report Form DR No: 4303



e e et s e

c E RN AT MEL Document No.,
CH-1211 Geneva 23 L LHC-MCSOX-FR-0001 rev. 1.0 j

Switzerland [ EDMS Docurment No,

O the
ESUE NN Large
SE4P))| Hadron

’ft:l'i\\:r:mﬁ\“ / Collider
project

Certificate of Conformity

Part name:; MCSOX Inner Triplet Corrector Package

LHC Identification HCMCSOX001-ANDOOOOE ’ Serial No. : HCMCSOX001-ANOO0O006
0.;
| vo.r B
J ' | :
Shipped To: Shipment No 03

Shipment 14/11/03
Manufacturer: ’ Ansaldo LOrder No.: CD1000630

| Related tech.

Specification: ‘ LHC MQSXA CI-00 1 ﬂd addenda

Related drawings: LHCMQSXAOO2O (620RM9829)

Responsible person at [ . ; | —_——
CERN: | Mikko Karppinen N

+41 22 767 4305

Mikko.Karooinen@cemt?
+39 010 6489 210
rg.gianluigi@as-q_ it

|
Responsible person at |
Ansaldo: ; Gianluigi Gaggero

k_,i,f e

'l."dll

Ansaldo certifies that the deli vered material conforms ro l)‘;e t‘echmca/ speaf carfon merntioned above:
Date: 11/11703 | | Name: G. Gaggero

Acceptance test results

S;gnature

Gﬁnfu&iayyﬂv

MCOSX MCOX MCSSX | Remarks: [

RT dc Ansaldo: 11,99 12.94 13.38
; f;’:sw"ce CERN: i1.77 12.70 13.13

CMA'; I R W50 | 4325

Ansaldo: 3.31 4.48 7.84
Inductance :'31 ::: 7:;

1 CERN .31 8 7.

g’: (’:::6 oo 3.31 4.48 7.84

CMA:
R.T. leakage | Ansaldo: 0.076 0.063 0.27
Current to CERN: 0.023 0.020 0.022
ground @ _ .
1.5kV (uA): | CMA: (504  [;anA LAnd | S0 pr pike [ emm

Cold Mass Assembier

Visual Accepted: [
mspection
Name / Rejected: [
Signature
Date )
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(Ansaldo):

L

[Comments |

W

Comments {CERN):

e

Magnetic axis have not been measured at warm.

Comments (CMA): ' ' ]

Scribe line made relative to the dowel pin holes on the conn. plate.
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Certificate of Conformity

Part name: MQSX Inner Triplet Skew Quadrupole Corrector

oC Identification HCMQSX_001-AND00007 | Serial No. - HCMQSX_001-ANOOO007
h'i- H
Shipped To: CERN Shipment No. 02
Shipment 14/11/03

Manufacturer: Ansaldo i Order No.: J CD1000630
'EEEM._'*_' - - ]
Specification; _ | L MOSXA-CI-0001 and addenda

Related drawings: LHCMQSXA0020 (620RM9829)

Tel, +41 22 767 4305

| E-mail. Mikko.Karppinen @cern.ch

Responsible person at { Gianluigi Gaggero J_Te’_f +39 010 6489 2_10
Ansaldo: [ E-mail. aggero.giantuigi

Responsible person at [ nas )
CERN: | Mikko Karppinen

as-g.it

Ansaldo certifies that the delivered material conforms {o the technical specification mentioned above:

Date: 10/11/03 [ Name: G. ‘Gaggero T ' Signature:
| Crianthigd Gaggero

Acceptance test results

MQSXx Remarks:
RT dc Ansaldo: 7.60
resistance
CERN: 7.56
(2):
1- «
CMA™: —7 Z é O
Ansaldo: 14.23
Inductance 14.24
@1 kHz/100 CERN 7.42 7.50
Hz (mH) . - -
CMA: /422005 1Y
R.T. leakage | Ansaldo: 0.01
current to CERN: 0.019
ground @ |
15KV (1A): | cMA: §nd & svov

Cold Mass Assembler

Visual ) Accepted: []
inspection

N:ame / Rejected: [
Signature

\jte J J
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Comments
{Ansaldo):

Comments (CERN): | Magnetic axis have been measured at warm.

The scribe line is made reiative to measured field at warm at CERN (correction
of 27.3 mrad anti-clock-wise seen from the flange end).

Commentis (CMA):
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CERN-LHC MQXA-17 Quality Record
Acceptance Test at FNAL

CERN LHC MQXA

Acceptance Test at FNAL

QUALITY RECORD

Cryogenics Science Center

KEK, High Energy Accelerator Research Organization

Magnet ID

Date of approval

Approved by : (FNAL)

(KEK)

Ver. 0
Ver A (with initial results)
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CERN-LHC MQXA-17 Quality Record
Acceptance Test al FNAL

1. Appearance Check

Procedurc Criteria

Check appearance of the magnet by visual inspection. No harmtul defects or deformation

Result at TOSHIBA

Acceptable

Result at FNAL
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CERN-LHC MQXA-17 Quality Record
Acceplance Test at FNAL

2. Interface Dimenstons

Mawhine venter

Fr(3330)

R JREERYL]] el -
L1 (3305 Ll (3308
e (7)
(Ii‘f:f}? T . Yokekosioy —! e | Dot
:il;n r:il:u Collm Ll e iy 1669
L"“___"___"~"_'—”____“"'_Tm_
1) Dimensions Unit:mm
Procedure Criteria
1} Dimension Check
Measure following dimensions
a,b, ¢ : Measuring range: cvery 45 deg. from 0 deg.
d : Splice Box : four points
a) Machine center - Interface a) 3330 6/+0
b) Interface outer diameter {Docl,Docer) by p468 —4/+0
¢) Interface mner diameter {Diel.Diery IS0 4
D) EndRing - Splicebox(Eg) — 147 S5 ]
Result ai TOSHIBA
Critera | 3330 -6/+0 3468 -4/+0) 9450 4740 7
Position F] Fr Doel Doer Diel Dier [
0 deg. 33300 23304 40756 467 03 SAUNE| 49,37 045
45 deg. 33300 33300 166,50 J67.02 449 .54 44903
90 deg. 33300 333040 10706 167 63 1443 60 449 X5 576
135 deg. l 3330.0 33295 00,90 466 7% RATRER 11949
180deg. | 33300 33300 3.80
225 deg. 3330.0 33308 — ]
270 deg. 33343 RERIN]) f 35U
315 deg. 3330.0 3330.5
Result Aceeplable Acceptable Acceptable Acceptable
_ Resulta FNAL_\ﬁ . _
Critera 3330 -6/+0 D468 -4/+0 B Q450 -4/+0 7
Position Fl Fr Doel Doer Diel Dier Eg
O0deg. |0 [N
Avetei,
%0deg. [R330.0 33304
T
180deg. (33380 3500
ez, | ]
270 deg. KS:)}D 0 331N
g | i
Resuit l
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CERN-LHC MQXA-17 Quality Record
Acceptance Test at FNAL

2) End ring interface

Procedure Criteria
Check the weld edge preparation using 449 +0/-0.02 1) The gauge shall be inserted into the end ring.
gauge. 2) Measurement data will be reported if the gage cannot
be inserted.
Measurement part Result at TOSHIBA Remarks
LE side Accepiable LE 4mm
RE side Acceplabie RE : 8mm
Measurement part Resuli at FNAL Remarks
LE side
RE side
3) Radial envelope o
Procedure (riteria
Check shell radial envelope using $330mm gauge. The gauge shall pass the magnet.
{dummy cold-mass support)
Result at TOSHIBA
Acceptahle
Result at FNAL
4) Magnet bore
Procedure Criteria

Check appearance of the magnet bore by visual | No harmful defects or deformation

nspection.
Result at TOSHIBA
Acceptable
AP Lap v dumeged ol end section { Lt side und RE side )
Result at FNAL
5) Magnet bus slot

Criteria
The gauge shall pass the magnet bus slot.

Procedure

Check the bus slot using bus line medel gauge.

Result at TOSHIBA
Acceptabic

Result at FNAL
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CERN-LHC MQXA-17 Quality Record

Acceptance Test at FNAL

6) Weight

Procedure

Criteria

Measure the magnet weight.

Weight < 8500kg

Result at TOSHIBA

8310 Kg

|

Acceptable

Result at FNAL

7) Length of magnet lead, QPH wire, Voltage taps

Procedure

Criteria

Check the lengths of magnet lead, QPH wire, voltage laps.

plate

1y Magnet lead : > 500mm from magnet LE end plate
2) Voltage taps wire : > 2000mm from magnet LE end

3} QPH wire : >2000mm from magnet LE end plate

Result at TOSHIBA

Measuring wire

Measured Value

Result

1) Magnet lead

= S00mm

Acceptable

2) Voltage taps -2 000mm Aceeptable
3} QPH wire - 2000mim Accentable
Result at FNAL
Mcasuring wire Measured Value Result

1) Magnet lead

2) Voltage taps

3) QPH wire

HA1
+ Qs
Lead A
Al Q1
AZ
1
B1
B2 Q3
l.ead B
HAZ

HB1

HBZ
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CERN-LHC MQXA-17 Quality Record

Acceptance Test at FNAL
%) Cable tags
Procedure Criteria
Check the cable tags. Consistent to the tag No. table.
Vtaps & QPH Tag No. tabic
L.ead Tag Name Description
Voltage taps Al, A2 Taps from A lead
B1, B2 Taps from B lead
1,02 Center taps
Quench heaters | HAL HAZ Heater A
HB1, HB2 Heater B
Result at TOSHIBA
1)Voltage taps Acceptable
2)Quench heaters Acceptable
Result at FNAL
1 }Voltage taps
2)Quench heaters




S

3. Coil Resistance

T3

CERN-LHC MQXA-17 Quality Record

Acceptance Test at ENAL

Procedure

Cntenia

at coil current of DCTA.

T.oi : coi! temperature (°C)

Calculate resistance at 20 °C: Rao.

Ro=V//1+0.00393 *(Tei-20))
V : Voltage between magnet leads (V)
| - Coil current obtained by shut resistor {A)

Measure the magnet total resistance and coil temperature

0.005 Q

1

1) Compare with Ry at TOSHIBA. Vanation of Ry <

2) Voltage taps(C-A, C-B): Measurement Only

Result at TOSHIBA
Tooit Nt Reported
Magnet total voltage (V) Current (A) Magnet total resistance Rao (£2)
Not Repotted Not Reported l 6 R3214
e | v A | Ro@ V"t';;g;fps V (V) HA | Ra @
C1-Al Not Reported | Not Reported | 341082 C2-Al Not Reported | Nol Reported | 341072
C1-A2 Not Reported | N Reported | 341682 C2-A2 Not Reporied | Not Reported | 341072
C1-Bl Nuoi Reported | N Reported | 343012 C2-Bl Nt Reported | Not Reported | 343012
Cl-B2 Not Repoited | Ml Roported | 343002 C2-B2 it Repotted | Not Reported | 3 43012
;\cicpiah‘.u

Result at FNAL

TU\

il

Magnet total voltage (V}

Current (A}

Magnet total resistance
Ras (£2)

Variation {£2)

(Ruo.tosHiga - Rau pual)

o Sl

Voltage taps tag No. R {€2) Voltage 1aps tag No. Ry (Q)
C1-Al Y C2-Al T el
Cl-A2 7 99 C2-A2 T el
C1-BI L C2-BI Ay
C1-B2 T R 7o 1
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813
CERN-LHC MOXA-17 Quality Record
Acceptance Test at FNAL

1) Voltage taps
Procedure Criteria
Check resistance of all voltage taps by four terminal | Magnet lead + : A1, A2 (Poled Out)
method at 1A Magnet lead - : B1, B2 (Pole3 Out)
Magnet lead : Q4 4th : + Center taps : C1, C2 (Polel Out)
Magnet lead : Q3 3¢d : -
Variation of Rao(Al).Rao(A2) 1 <0.1%
Variation of Rag(B1),Rap(B2): < 0.1%
Variation of Ra{C1),R2(C2) : < 0.1%
Result at TOSHIBA
Voltage taps Resistance(£)) Voltage taps Resistance(£) Variation{%o) Resuit
No. No.
Al 0.00270 A2 00268 0.7 Acceptable
C1 341882 C2 141882 0.0 Acceptable
Bl 684834 B2 6.84834 0.0 Acceptable
I . Resultat FNAL
Voltage taps Resistance(€)) Voltage taps Resistance(£2) Variation(%) Result
No. No.
Al el 70 A2 RN
1 4,0 4o Q2 7, 0 |
Bl (%13 B2 . %13
2y QPH
Procedure Criteria
Measure the resistance of QPH. (QPH resistance : 30 +4/-40 (HAHB)
Result at TOSHIBA
(QPH No. (QPH Resistance(£2) Result
HA 2R5 Acceptahble
HB BERE Aceeptable
Resuft at FNAL
QPH No. QPH Resistance(£}) Result
HA s O
HB 219
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CERN-LHC MQXA-17 Quality Record
Acceptance Test at FNAL

5. Coil Inductance

Procedure Criteria
Measure inductance of magnet at frequencies of 100Hz | 1) Variation of inductance Voltage taps No. C-A,
and 1kHz using LCR meter. inductance Voltage taps No. C-B : < 59,
2) Total inductance of the magnet :Measurement only
Result at TOSHIBA
Voltage taps 1001z Result 1Kz Result Voltage taps 100Hz Result \kHa Result
tag No. %) (%0) tag No. %) {%)
Cl-Af 3715 13.337 C2-Al 3713 13.337
Cl-A2 3745 13.337 C2-A2 3718 ) 13.337
(.03 0.01 0.03 0.01
1 -Bl1 3706 13339 C? -BI 3716 13.330
Cl-B2 3716 13.339 C2-B2 3706 13.339
10011z lkHz
Magnet 87.28 31.00
Acceplable
Result at FNAL
Voltage taps | 00ELz Rea;ult | kHz Res}ull Voltage taps L00Hz Result kHy Result
tag No. {%0) %) tag No. (%) (%)
Cr-al_[374%] 2403 C2-al [371%1 1HOS
Ci-A2 X7 4% i 3403 C2-A2 Rl 1348y
C1-Bl [X714% 3.400 C2-81 371D (3400
cr-s2 X144 (32398 C2-B2 37440 13,4060
100HzZ lkHz
Magnet X1.409 LHEL
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CERN-LHC MQXA-17 Quality Record
Acceptance Test at FNAL

6. Tum to Turmn Insulation

Procedure

Apply impulse voltage of 1000V between the magnet leads and
record the signal.

Criteria
Compare the signal with one at KEK.
Attach tthe chart.

Instrumentation: Impulse generator, recorder

Result at TOSHIBA
Acceptable f

Result at FNAL

|

See appendix
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CERN-LHC MQXA-17 Quality Record
Acceptance Test at F NAL

7. Cail Insulation
1} Insulation Resistance

Insulation resistance > 160MO

Procedure
Apply TkV-DC 10 the cotl in ! min, angd Measure
insulation resistance by using insulation tester,

High voltage : Coils™' Ground Collar, Yoke, Shell, QPH

Resulr at TOSHIBA
Temperature(°C) Humidity(%) m
24 .

current or insulation resistance.
High voltage : Coil
Cround : Collar, Yoke, Shell, QPH

ature (°C)

74

Result at FNAL



o o

8. QPH Insulation

12/13

CERN-LHC MQXA-17 Quality Record

Acceptance Test at FNAL

1) Insulation Resistance

Procedure

Criteria

Apply 1kV-DC to the QPH in 1 min. and measure
insulation resistance by using insulation tester.

High voltage : QPH

Ground : Coil, Collar, Yoke, Shell

Insulation resistance > 100MEQ

Result at TOSHIBA
Heater No. Temperature (°C) Humidity (% Insulation{M€) Result
HA 55 1 = 2000 Acceplable
HBE = 2000 Acceptable
Result at FNAL
Heater No. Temperature {°C) Humidity (%) Insulation{MQ}) Result
HA
HB
2) Hi-pot test
Procedure Critenia
Apply 3kV-DC to the QPH in 1 min. and measure leak | No break down
clurrent or insulation resistance. Record leak current or resistance.
High voltage : QPH
Ground : Coll, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Leak current (mA) Result
HA . . {1.00 Acceptable
HB (.00 Acceplable

Result at FNAL

Heater No.

Temperature (°C}

Humidity (%)

Leak current ot
resistance

Result

HA

HB
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CERN-LHC MQXA-|7 Quality Record
Acceptance Test at FNAL

9. QPH Discharge Test

1) Appearance check
Procedure Criteria
Check appearance of QPH wires by visual inspection. No harmtul defects or deformation,
Result at TOSHIBA
Acceptable
Result at FNAL

2) QPH discharge test

Procedure Criteria

Charge the power supply above 850 V and fire QPHs, No strange signal observed.
Attach the chan.

Result at TOSHIBA
HA Acceplable Sce appendix
HB Acceptable See appendiy

3} QPH resistance

Procedure Criteria

Measure resistance betore/afier the discharge test, Resistance change < 102,

Result at TOSHIBA

QPH No. Before (2) After () Vanation (%) Result
HA | 285 R L P (0 | Acceptable
HB 286 REF 0 Accepiable

Result at FNAL

(PH No. Betore (Q) After (£) Variation (%) Result
HA
HB
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Certificate of Conformity

Part name: MCBX Inner Triplet Dipole Corrector
";,’;‘f Identification HCMCBX_001-S1000030 | Serial No.: HCMCBX_001-S1000030
Shipped To: CERN Shipment No: | 30

Shipment 30/07/04
Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC

Related tech.

Specification: LHC-MCBX-CI-0001 and addenda

Related drawings: LHCMCBX_0012 (1525-CN-1001)

; Tel. +41 22 767 4305
g;:;:v({ns:ble person at Mikko Karppinen |
- E-mail. Mikko.Karppinen@cern.ch
Responsible person at 5 | Tel. +33 297010880
LAY T~ ] v.ll-)l’lll' OIS L amien Neuvég ise
SIGMAPHI: E-mail, dneuvegiise@sigmaphi.fr
'} SIGMAFPHI certifies that the delivered material conforms to the technical specification mentioned above:
Date: 30/07/04 Name: D.Neuvéglise Signature:
D.Neuvéglise
Acceptance test results
MCBXV (Inner) MCBXH (Outer) | Remarks:

RT dc
resistance SIGMAPHI: 17.5 21.5
(2): CERN: 17.36 21.32

CMA*; oy /.38

SIGMAPHI: 66.27 / 112.72 68.04/ 161.59
Inductance
@1 kHz/100 | CERN 34.72/72.56 45.4/88.14
Hz (mH) . . .

CMA: 2/ 70 -6 [H597 84,3,
R.T. leakage | SIGMAPHI: 18.75E-9A 75E-9A
current to CERN: 7.1nA 14nA
ground @
1.5 kV (uA): | CMA: Y 5804 4 oy

Cold Mass Assembler
Visual Accepted: [J
inspection ,.
.t/,/
Name / % : Rejected: (]
| _Signature e

Date

! Cold Mass Assembler
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Comments
(SigmapPhi ).

-

T

comments (CERN):

v

dowel pins on the connexion side.

Scribe line made relative to the magnetic axis of both MCBX and MCSTX
measurement and shifted by 3.0 mrad clock-wise (0.6mm} relative to the

During the individual powering the MCBXV and MCBXH reached 700 A at 4.3K.

deg at the nominal current @ 4.3 K.

During the combined powering of MCBXH and MCBXYV field was rotated 0-360

deg at the 80 % nominal current @ 4.3

During the combined powering of MCBXH/V and MCSTX field was rotated 0-360

K with MCTX and MCSX set at 100 A.

rC;)mments (CMA):

1




CERN
CH-1211 Geneva 23
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AT MEL Document No.

)

EDMS Daocument No.

( LHC-MCSTX-FR-0001 rev. 1.0

J

the

Large

Hadron

Collider

project

- - - \
Certificate of Conformity
Part name: MCSTX Inner Triplet Sextupole Dodecapole Insert
fv';c_f"e"”f"c"’*'b" HCMCSTX001-CE000010 | Serial No.: HCMCSTX001-CE000010
. In MCBX assembly: | HCMCBX_001-51000030
Shipped To: FNAL
Shipment No: 17

Manufacturer: CERN Shipment Date: 14/01/05
Related tech. . .
Specification: LHC-MCSTX-CI-0001 (in preparation)

Related drawings:

LHCMCSTX0001

Responsible
person at CERN:

Mikko Karppinen

Tel.

+41 22 767 4305

E-mail.

Mikko.Karppinen@cern.ch

CERN certifies that the delivered material conforms to the technical specification mentioned above:

Date: 22/10/04

Name: M. Karppinen

Signature:
Mikko Karppinen

Acceptance test results

! Cold Mass Assembler

MCSX MCTX Remarks:
RT dc CERN: 27.85 98.09
resistance
{(2): CMAL: ;
2793 785
CERN 2.26/4.77 24.06/31.23 => L serial
Inductance
@1 kHz/100 .
Hz (mH) CMA: - / ‘
26 /Y77 24-10f 31, 3d
R.T. leakage | CERN: 1.7 nA 5nA
current to
ground @ .
500 v (ua): | CMA: 2 nh & SV 224 L) eV
Cold Mass Assembler
Visual Accepted: [J
inspection
[
Name / / Rejected: [J
Signature 7 , 7 / é/z/ !
Date 7z
. J
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was reduced to 0.4 mrad by off-setting the scripe fire on the MCBX #30 by 0.6

Comments (i CERN): | Magnetic axis have been measured at warm. The initial rolf angle of -2.6 mradj
| Mm counter-clock-wise (seen from the conn.end).

MCSX MCTX
dx=-0.04mm dx=-0.07mm
dy=0.6mm dy=0.53mm

Comments (CMA):

[_J_L_LJ_J







